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NEW YORK 
The term pharyngeal cancer broadly considered may be used to a 
include all malignant growths arising between the nasopharynx above 2 
and the piriform sinus below. These tumors may be classified from Be 
the standpoint of their origin in the following anatomic structures : naso- wee 
pharynx, soft palate, palatine tonsil, base of the tongue (valleculae), Poe 


extrinsic part of the larynx (epiglottis, aryepiglottic folds, arytenoid), 
pharyngeal wall (lateral or posterior) and piriform sinus. In cases of 
early involvement it usually is possible for one to make use of a specific 
anatomic classification, but in many instances a growth has arisen at 
the junction of two or more anatomic parts, or in its later stages the 
disease has extended and involved several structures, so as to preclude 
any specific anatomic classification. For instance, it often is impossible 
to decide whether a growth should be classified as arising in the tonsil 
or in the soft palate, since both structures may be involved to about an 
equal extent, and the same may be true of other contiguous structures 
in the pharynx. It therefore is to be expected that the early subjective 
symptoms will be ill defined or that their character will merge gradually 
from obstruction and bleeding in the nasopharynx to dysphagia and 
dyspnea in the hypopharynx. 

Pharyngeal tumors as a group present a rather characteristic histo- 
logic structure. In the region of the pharynx are found practically all 
lymphoepitheliomas and transitional cell carcinomas that are character- 
istic of the upper parts of the respiratory and alimentary tracts. 


Even in the more differentiated epidermoid carcinomas of the pharynx, Bs 
some degree of anaplasia is the rule. The structure of these tumors if 
determines to a large extent their high degree of malignancy, their BS 


tendency toward early, often distant metastasis and their comparative 
radiosensitivity. Aside from their cellular structure, there appears to 


Read before the International Congress of Otorhinolaryngology, Berlin, 
Germany, Aug. 18, 1936. 
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be a regional influence which renders pharyngeal tumors more radio- 
sensitive than their histologic counterparts in the oral cavity proper.’ 

The treatment of malignant tumors of the pharynx is mainly a 
problem of irradiation, although surgical intervention often must be 
employed as well to facilitate the placement of interstitial implants and 
for the management of the several complications attendant on aggres- 
sive radiation therapy. 

While certain anatomic structures of the pharynx permit of com- 
plete or partial surgical removal (palatine tonsil, free edge of the soft 
palate, tip of the epiglottis, arytenoid and aryepiglottic fold), it is seldom 
that cancer which arises in these locations is discovered before it has 
involved adjacent inoperable structures. A growth which arises in the 
posterior or the lateral pharyngeal wall, the piriform sinus, the base of 
the tongue or the valleculla should probably always be considered inop- 
erable from the beginning. Although such operations as lateral and 
medial pharyngotomy have been highly developed from the technical 
standpoint, it must be admitted that they merely furnish an avenue of 
approach to certain structures and do not in themselves provide a means 
for the surgical extirpation of an infiltrating inoperable tumor. While 
surgical intervention alone offers little from the standpoint of cure of 
pharyngeal cancer, it is an indispensable adjunct to aggressive radiation 
therapy as a means of access to certain lesions. Operative measures, 
such as tracheotomy, gastrostomy and ligation of cervical blood vessels, 
may be indicated for the management of transitory complications due 
to radiation therapy of the pharynx, as well as for palliation in the 
advanced, incurable stages of the disease. 

Except for tonsillar and for palatal tumors, radiation therapy was 
not highly successful for pharyngeal cancer prior to the employment 
of the fractionated dose principle, as developed by Coutard. Interstitial 
irradiation alone by means of seeds or needles may not be used as 
satisfactorily in the pharynx as in the oral cavity proper. From the 
standpoint of approach to and of instrumentation within it, the pharyn- 
geal cavity is unsatisfactory as compared with the oral cavity proper, 
and sources of interstitial irradiation are therefore difficult to place 
properly and even more difficult to maintain in position. The local 
complications attendant on interstitial irradiation, such as edema or 
slight radionecrosis, are of considerable importance, especially in the 
hypopharynx. 

Although the results of treatment of pharyngeal cancer have 
improved greatly since the introduction of the fractionated dose prin- 
ciple of roentgen irradiation, the favorable results obtained in a certain 


1. Martin, H. E., and Pflueger, O. H.: The Comparative Radiosensitivity 
of Pharyngeal Tumors, Radiology 17:425-431, 1931. 
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percentage of cases have in my opinion led to some overenthusiasm and 
to attempts to cure all forms and stages of pharyngeal cancer by roent- 
gen irradiation alone. (Experience has shown that the exclusive use 
of roentgen irradiation in all cases is not the best solution of the problem 
of pharyngeal cancer. I believe that complementary or supplementary 
interstitial irradiation with gold radon implants in combination with 
a surgical approach and the surgical management of complications will 
permit the control of certain conditions which would resist treatment 
by any single method. It is with a description of this combination of 
methods that this paper is particularly concerned. To obtain the best 
results one undoubtedly must depend first and mainly on fractionated 
external irradiation, and a description of technic should properly begin 
with a discussion of this procedure. 


GENERAL 


PRINCIPLES OF FRACTIONATED IRRADIATION 


In the light of present knowledge, there can be no question as to 
‘the greater selective action on normal and on neoplastic tissue of frac- 
tionated irradiation as compared with massive unit doses. The principle 
of fractionation therefore is generally applicable in the treatment of 
all forms of cancer except small, superficial, easily controlled growths, 
such as those of the skin, for which single massive doses may be 
preferable as a matter of economy of time, expense and effort. With 
pharyngeal cancer, the difficulty of access and the high degree of malig- 
nancy make the use of fractionated irradiation indispensable for the best 
results. Before describing the details of the technic, I shall consider 
briefly the general principles of the fractionated or divided dose method 
which apply particularly to this anatomic region, especially in regard to 
the size, shape and position of the skin portals. 

In the earlier reports of Coutard and others there is little or no 
discussion as to the significance of the size of the skin portals in 
relation to the local and the general biologic effects. Pharyngeal cancer 
tends to metastasize widely in the neck; that is, nodes may appear at 
any point between the lower edge of the mandible above and the clavicle 
below. Therefore, it still is contended by some observers that in the 
treatment of pharyngeal cancer the entire potentially node-bearing 
area of the neck should be included in the skin portals, so that all early 
and impalpable metastases will be treated. Theoretically this principle 
is sound, but according to my experience it fails from the practical 
standpoint to attain the desired results for the following reasons: The 
upper limit of safe dosage with these large portals is insufficient to 
destroy many moderately radioresistant tumors which are capable of 
control by the higher tissue doses that may be given safely with smaller 
portals in smaller volumes of tissue. 
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In the earlier work in fractionated irradiation of the pharynx, square 
or oblong portals of from 100 to 200 sq, cm. were used by practically 
all investigators. These large portals are admittedly of advantage in 
that slight errors in centering or in the direction of the beam are of 
only moderate importance. It also is conceded that the depth dose is 
greater in relation to the intensity on the skin than with smaller portals. 
With large portals the initial effect on the primary lesion is usually 
promising. It will be found, however, that the local and the general 
tolerance are exhausted with only a moderate total dose, so that often 
when the lesion has average radioresistance treatment must be dis- 
continued before complete or permanent regression of the growth has 
occurred. Furthermore, even when the growth is permanently con- 
trolled by the use of large portals, the late effects in the large volume 
of normal tissue are such as to produce permanent disability, sometimes 
more uncomfortable and severe than the original tumor, although they 
are not in themselves always lethal. 

It must be realized that the control of pharyngeal cancer by irradia-_ 
tion necessitates marked effects in the skin, the mucous membranes and 
other normal tissues, from which the patient may eventually recover 
to an acceptable degree, provided that the reactions are not too extensive 
in area and in volume. It is therefore advantageous to use the smallest 
possible portals which will safely include the whole volume of the lesion 
or lesions to be treated. In treating the pharynx, some concession 
must be made to one’s inability to center too small a portal accurately 
over an underlying tumor; one may miss the mark in aiming the beam, 
or a slight movement on the part of the patient during treatment may 
alter the direction. It seems reasonable, therefore, to consider circular 
portals 7 cm. in diameter as about the optimum for a small lesion (from 
1 to 3 cm. in diameter) in the pharynx, since that size provides a reason- 
ably safe margin for error. If the growth and metastasis are more 
widespread, the diameter of the portals may be increased to 8, 9 or 
10 cm. Portals 10 cm. in diameter (or larger) necessitate the cutting 
down of the total dose to such an extent that results following their 
use are indifferent. 

From the standpoint of the roentgenologist, the cutaneous reaction 
has usually been the criterion of safe dosage. From the broader point 
of view of the surgeon, the cutaneous reaction is about third in impor- 
tance of the biologic effects of overdosage by fractionated irradiation. 
In my opinion there are two biologic effects of more clinical importance 
than the cutaneous reaction, namely, the general constitutional effect 
and the deep tissue reaction. 

The cutaneous reaction may be directly observed and the tolerance 
rather accurately determined. Provided a reasonably sized portal is 
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used, the blistering of the skin caused by adequate fractionated irradia- 
tion of a pharyngeal cancer always heals, although the reaction itself 
constitutes a lesion which requires surgical management and dressings 
similar to those required by any second degree thermal burn. In order 
to cure pharyngeal cancer with radiation, one must in most cases delib- 
erately produce a surgical lesion in the skin, the eventual success of 
the procedure then depending~on the surgical care of the lesion so 
produced (fig. 1). Properly treated, this reaction constitutes no major 
difficulty. If not properly cared for in the surgical sense, many such 
cutaneous reactions which would otherwise heal go on to necrosis of 
the superficial layers and persistent ulceration. 


Fig. 1—A, carcinoma of the base of the tongue treated in June 1933 with 
roentgen rays at 200 kilovolts, 30 milliamperes, 350 r daily and a circular portal 
8 cm. in diameter for a total of 3,500 r to each side of the neck; B, healed 
cutanecus reaction after one month. 


With a large portal covering the entire side of the neck, there is 
produced a general constitutional reaction, sometimes to a moderate and 
always to a heavy total dose. A loss of weight and strength and a 
fall in the leukocyte count follow before any marked local effect is 
produced in the skin, in the mucous membranes or in the tumor. If 
persisted in, such treatment may cause death, owing to the volume of 
tissue irradiated rather than to the tissue dose at any point. The con- 
stitutional effect decreases with a decrease in the size of the skin portal 
and the attendant decrease in the volume of tissue irradiated. The 
tolerance of the organism as a whole depends on a mutual adjustment 
of the volume of tissue irradiated (determined by the size of the portal), 
the tissue dose within the volume (determined by the size of the total 
dose) and the total treatment period. For example, with portals 10 
by 15 cm. in diameter (from 50 to 60 cm. target-skin distance) and 
daily doses of 400 r to alternate sides of the neck, a total dose of 2,400 
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r < 2 (2,400 r to each of two portals) is reached in twelve treatment 
days, which is about the upper limit of safe dosage with these factors. 
If one goes on to a dose of 3,000 r * 2, or more, a certain number of 
deaths will result from the constitutional effect of the treatment. If, 
on the other hand, the portals are reduced to 7 cm. in diameter, 350 or 
400 r in daily doses may be given safely until 4,000 r or more 2 has 
been given. If the portals are reduced to 5 cm. in diameter, a dose of 
5,000 r or more 2 may be safely given. The local reactions in the 
skin and in the mucous membrane produced by such doses given through 
the smaller portals heal without difficulty, and the regression of the 


Fig. 2.—Irradiation through a square and through a circular portal. Since the 
edges are equidistant from the tumor with a square and a circular portal of equal 
diameters, the two portals are equally efficient for the treatment of a tumor 
approximately the size of that indicated in the diagram. However, the surface 
area of the circular portal is 20 per cent less than that of the square portal. There- 
fore, the local and the general tolerance are conserved by the use of a circular 
rather than a square portal. 


lesion is more prompt than with the larger portals. The tolerance of 
the local tissues depends to a considerable extent on the same factors, 
but more particularly on the local tissue dose. 

If one concedes that the local and the general tolerance are deter- 
mined not only by the total radiation dose as expressed in roentgens 
but by the volume of tissue irradiated, it is obvious that the latter should 
be kept as small as the size of the tumor and the immediate tumor bed 
will permit. As has already been mentioned, a reasonable margin of 
normal tissue about the tumor must be included to allow for unavoidable 
inaccuracies in the measurement of the growth and the centering of the 
beam. Since a single lesion in the pharynx or elsewhere at a depth 
below the surface of the skin must ordinarily be considered as roughly 
spherical, a circular rather than a square skin portal is most logically 


¥ 
: 
4 
Bal 
¢ 


MARTIN—PHARYNGEAL CANCER 667 


used. A circular portal is not only logical but comparatively more 
efficient, as is shown in figure 2, in which is represented a theoretic 
lesion to be irradiated through a square portal and a circular portal of 
equal diameters. It will be noted that the surface area of the circular 
portal, which is equally efficient, is 20 per cent less than that of the 
square portal. The tissue volume receiving the direct beam is therefore 
20 per cent less with the circular portal, and the general tolerance is 


Fig. 3—Carcinoma of the pharynx being treated through a metal cylinder 
attached to the tube holder. The contact of the cylinder with the patient lessens 
the risk of movement during treatment and is of assistance in the accurate 
centering of the beam. 


conserved by the avoidance of unnecessary doses to outlying normal 
structures. For the same reasons, an oval or ovoid portal (rounded 
corners) is preferable to an oblong (square corners) portal. If, owing 
to the shape or the distribution of the lesion to be treated, an oblong 
portal seems indicated, one may decrease the volume of tissue irradiated 


by rounding off the corners of the oblong portal, thereby decreasing 
its size without making it less efficient. 
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If the beam of radiation is limited by a metal cylinder or cone 
attached directly to the tube holder, the beam may be accurately centered 
and directed over the desired tissue volume. This cylinder is of prac- 
tical value for several reasons. Since it is placed in contact with the 
skin (fig. 3), the exact localization of the skin portal is more readily 
accomplished from day to day, especially if the skin is marked with 
a dye; the patient is much less apt to move, since the cylinder placed 
against the skin tends to steady him, and, finally, the useful surface 
area of a circular portal is greater than that of a square portal. The 
technic requires a series of such cones or cylinders (fig. 4) varying 
from 2.5 cm. to 15 cm. in diameter. When the diameter is less than 
7 cm., the smaller the cylinder the greater the difficulty in localizing 


Fig. 4.—Interchangeable cylinders for peroral roentgen irradiation. By a com- 
bination of the master cylinder (A) and an interchangeable cylinder (B), target- 
skin distances of either 35 cm. or 50 cm. may be obtained. Interchangeable 
cylinders of the regular shape (B) have diameters of 5, 4, 3.5, 3 and 2.5 cm., 
respectively, and are used when the direction of the beam is at right angles to 
the surface of the tumor. A corresponding set of cylinders with oblique ends (C) 
is used when the tumor must be approached obliquely. 


accurately, and the result may be a serious misdirection on the slightest 
movement of the patient during treatment. The smaller cylinders 
should be used only if there are special indications. 


Physical Factors of the Radiating Sources——The published reports 
of observations on fractionated irradiation show that there is a con- 
siderable variation in the physical factors employed. This variation 
was shown also at a recent symposium held at the Memorial Hospital.’ 
In the clinic of that hospital my associates and I have used roentgen 
rays at 200 kilovolts with 30, 8 or 4 milliamperes of current; roentgen 
rays at 700 kilovolts with 5 milliamperes, and the 4 Gm. radium element 
pack. For practical purposes, the present discussion will be limited to 
a consideration of the source of most readily available irradiation at 


2. Martin, H. E., and Lenz, M.: A Symposium on the Treatment oi 
Pharyngeal Cancer by the Divided or Protracted Dose Principle of External 
Radiation, Radiology 24:364-368, 1935. 


4 
4 — B C 
4 
4 
| 


669 


MARTIN—PHARYNGEAL CANCER 


the Memorial Hospital, that is, roentgen rays at 200 kilovolts; 8 and 
30 milliamperes ; 35, 50 and 65 cm. target-skin distance, and a filter of 
0.5 mm. of copper and 1.0 mm. of aluminum. All data on doses are 
expressed in roentgens measured in air at the surface of the skin. 

There is as yet no uniformity of opinion as to the most desirable 
thickness of filter or as to the intensity as expressed in roentgens per 
minute. Most published opinions have been based on experience with 
only one set of physical factors. To settle the question as to the most 
efficient thickness of filter would necessitate the simultaneous observa- 
tion of parallel series of cases in which different filters were used. So 
far, such an experiment has not been carried out. Experience has 
shown that comparable results may be obtained with a considerable 
variation in technic, the most important factors being the selection of 
the proper-sized portal, its accurate direction, the size of the total dose 
and the length of the treatment period. After the use of both 30 and 
4 milliamperes, I have noted no perceptible difference in the effects 
and prefer the higher intensity because of the saving of time and 
the avoidance of discomfort during the exposure. With roentgen rays 
at 200 kilovolts, we at the Memorial Hospital have used a filter of 
0.5 mm. of copper and 1 mm. of aluminum as a matter of economy 
of time. There may be some advantage in the use of higher filters 
with roentgen rays at 200 kilovolts, but the evidence offered so far 
appears to be inconclusive. 


TECHNIC OF TREATMENT 


The procedures outlined hereafter are those in use in the head and 
neck service of the Memorial Hospital. The first requisite in outlining 
treatment in a given case is the careful localization of the tumor, which 
is accomplished best by indirect mirror examination rather than by 
direct laryngoscopic examination. With the mirror one is able to view 
the pharynx in its normal relaxed position by binocular vision. Exami- 
nation through the direct laryngoscope distorts the normal relationship 
of the parts and permits only monocular vision through a narrow aper- 
ture. To remove material for biopsy from the depths of the piriform 
sinus may require use of the direct laryngoscope, but from any other 
portion of the pharynx a specimen is readily obtained by the use of 
a curved forceps guided by indirect mirror examination. To obtain a 
specimen from the nasopharynx, a straight biopsy forceps is inserted 
through the anterior naris, the subsequent manipulation being controlled 
by a finger inserted into the nasopharynx through the open mouth. 
The latter procedure may also be guided visually by a mirror. A biopsy 
specimen should always be taken at the time of the first examination, 
since histologic confirmation of the diagnosis is imperative before the 
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patient is submitted to the necessarily aggressive and radical treatment 
for cancer. It seems to me that the dangers attendant on the careful 
removal of a small biopsy specimen are mainly academic and often 
exaggerated. 

By indirect mirror examination, the exact location of the tumor 
within the pharynx is determined. The growth may be so extensive 
that determination of the exact point of origin is impossible, but in all 
cases the extent may be decided within a centimeter. With the help 
of the palpating finger, one then marks on the skin of the neck the exact 
situation of the underlying tumor. The relationship of any cervical 
metastasis is considered, so that one may include it if advisable within 
the portal for irradiation of the primary lesion. In most cases the 
metastasis lies within a reasonable distance from the level of the primary 
lesion, so that both may be included within the same portal. If a 
metastatic node lies at too great a distance from the level of the primary 
lesion, it is preferable to treat it through a separate portal rather than 
to employ too large a single portal of entry. This question will be 
discussed presently in more detail. 

To insure the correct and uniform centering of the portal at all 
subsequent treatments, it is of advantage to mark the position of the 
primary lesion and the border of the portal on the skin with a dye. 
Most safe dyes, such as gentian violet and mercurochrome, are not 


entirely satisfactory, since they tend to fade or to disappear entirely 
after washing or shaving. Dye made according to the following formula 
is of greater permanence but should be reapplied daily: 


Pyrogallic acid 
Tincture of ferric chloride 


A 10 per cent solution of silver nitrate may be safely applied in one 
spot a few millimeters in diameter and is more permanent than any 
of the dyes mentioned. 

For the reasons already given, I am convinced that the skin portals 
should be kept as small as is compatible with reasonable accuracy in 
directing the beam and with ample inclusion of the tumor. A portal 
7 or 8 cm. in diameter is about as small as can be centered over a single 
lesion at a depth with reasonable assurance that a lesion from 1 to 3 cm. 
in diameter will fall within the primary beam. Larger portals will of 
course be required for a more extensive lesion or to include metastases 
not directly superimposed. With circular portals 7 or 8 cm. in diameter 
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(from 40 to 50 sq. cm. in area), one may begin with single daily treat- 
ments of 350 r (measured in air) to alternate sides of the neck, so 
that at the end of twenty treatment days the patient has received 3,500 r 
to each side. With smaller portals, 5 or 6 cm. in diameter (seldom 
used for pharyngeal cancer), the daily dose should be higher, from 
400 to 450 r; with larger portals, 9 or 10 cm. in diameter, the daily 
dose should be from 250 to 300 roentgens. 

With the dosage factors as outlined, the treatment may be carried 
on safely for at least fifteen or twenty days, at the end of which time 
any variation in the daily dose and the advisability of supplementary 
irradiation should be decided on. In our clinic an initial treatment period 
of twenty or twenty-five days is preferred for several reasons. In the 
first place, after this period the probable severity of the ultimate reaction 
can be estimated and the advisability of and the necessity for additional 
treatment can be determined without interruption of the sequence of 
treatment. The local and the general tolerance to the treatment and 
the response of the tumor are carefully observed, especially after about 
the fifteenth day. If the dose has been properly administered from 
the standpoint of increment of the total dose, a membranous mucositis 
should appear about the fifteenth day. At about the same time an 
erythema appears in the skin. The treatment should be continued in 
most cases until a diffuse membranous mucositis and an epidermicidal 
reaction have occurred in the tissues exposed to the direct beam (fig. 1). 

At about the twentieth or the twenty-fifth day a decision should be 
made as to the subsequent management. Depending on the clinical 
findings at this time, one of three possible courses may be followed. 
First, if there has already been complete regression of all clinical evi- 
dence of the disease for several days, the treatment may be discontinued 
and considered complete. Secondly, further external irradiation may 
be given ; that is, after 3,500 r & 2 has been administered, the treatment 
may be continued until the dose has been pushed to 4,000 r x 2 or, 
rarely, 4,500 r & 2 with an average portal (7 or 8 cm. in diameter). In 
our clinic it has seldom been found of value or even safe to push the 
dose to the pharynx much beyond 4,000 r « 2 with the average portal 
(7 or 8cm.). Thirdly, it may be decided at about the twentieth or the 
twenty-fifth day to discontinue external irradiation and to supplement 


the treatment by implantation of gold radon seeds either in the primary 
lesion or in the cervical nodes. 


Supplementary Interstitial Irradiation.—It is a common observation 
that the beneficial effects of irradiation by any one method in a given 
case will increase proportionately with the dose up to a certain point. 
seyond this point the law of diminishing returns operates to an increas- 
ing degree with an increase in the total dose, so that finally further 
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irradiation is not only useless but harmful. This rule applies to all 
technical methods of irradiation. It will be found, however, that all the 
disadvantages and harmful effects of external and of interstitial irra- 
diation are not identical, so that the cumulative harmful effects of a 
combination of the two methods, even when the doses are less than 
the maximum, will be considerably less and the lethal action on the 
tumor will be greater than if either method alone were pushed to its 
limit of safety. 


Fig. 5.—For supplementary irradiation of a tumor at the base of the tongue 
or in the anterolateral pharyngeal wall by gold radon seeds, the most direct 
approach is through the skin of the neck in the suprahyoid region. <A palpating 
finger in the pharynx assists in the proper distribution and placement of the seeds. 


Supplementary interstitial irradiation is not so universally applicable 
to the primary lesion of pharyngeal cancer as to metastatic cervical 
nodes. There are several areas in the pharynx into which seeds may 
not be inserted after heavy external irradiation without considerable 
risk of radionecrosis. Local radionecrosis of limited extent is an objec- 
tionable but not necessarily a serious complication in the tonsillar region, 
the base of the tongue and the lateral and the posterior pharyngeal 
wall. However, occurring in the hypopharynx, especially in the arytenoid 
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or the piriform sinus, it is always a grave complication, not because of 
the attendant dyspnea or dysphagia, both of which can be relieved by 
tracheotomy and gastrostomy or feedings by nasal tube, but because 
radionecrosis in these regions usually pursues a malignant course, 
extending throughout the local tissues and terminating fatally by local 
and pulmonary sepsis. 

One of the best precautions to prevent radionecrosis after inter- 
stitial implantation in already heavily irradiated tissue is to avoid the 
introduction of secondary infection. If seeds are implanted through 
the mucosa of the pharynx, some infection is invariably introduced, 
since complete sterilization of the surface is impossible. In the anterior 
and the anterolateral wall of the pharynx, seeds may be inserted through 
the skin of the neck into a lesion of the vallecula or the anterolateral 
pharyngeal wall, and this procedure is so safe that one may use it 
almost as a matter of routine after preliminary protracted external 
irradiation. The base of the tongue and the anterolateral wall of the 
pharynx are superficial and are readily palpated by a finger in the mouth 
while with the other hand seeds are implanted through a stab wound 
in the sterilized skin of the neck (fig. 5). In the tonsil and the palate, 
seeds must be implanted through the open mouth. In the hypopharynx, 
interstitial implantation is attended by such serious complications as to 
be of doubtful value. A hypopharyngeal lesion may be irradiated to 


some extent by the seeds in a superimposed cervical node. It might 
even be permissible to implant seeds through an incision in the skin 
into the deeper tissues of the neck in the vicinity of the base of the 
hypopharyngeal lesion rather than to implant them directly. 


CLINICAL FORMS OF PHARYNGEAL CANCER 


Nasopharynx.—Growths in the region of the nasopharynx arise most 
frequently on the posterior wall in the pharyngeal tonsil or in its lateral 
extensions in the fossa of Rosenmiiller (recessus pharyngeus). The 
anterolateral wall or the margin of the eustachian opening is less fre- 
quently the point of origin. Such anaplastic varieties of cancer as 
lymphoepithelioma and transitional cell carcinoma are more frequently 
found in this region than in any other part of the pharynx. Depending 
on the exact point of origin and the extent of the lesion, the local 
symptoms may vary from deafness in one ear as the result of blockage 
of the eustachian tube to slight bleeding from the nose or nasal obstruc- 
tion. When the growth arises in the middle of the posterior wall, 
cervical adenopathy is usually the first symptom noted by the patient. 

The treatment of a nasopharyngeal growth is preferably begun by 
protracted fractional external irradiation delivered through the cheeks. 
The portals are preferably circular (6 or 7 cm. in diameter), located 
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just lateral to the nose and directed posteriorly and slightly mesially 
toward the nasopharynx (fig. 6). Lateral portals located just in front 
of the ear and directed transversely and slightly anteriorly may be used, 
but they are of no advantage as regards the distance between the skin 
and the tumor, while they are somewhat objectionable in that the two 
portals are cross fired from the opposite side. The eyeballs and the 
conjunctivae should be protected by oval lead shields 2.5 cm. in diameter. 
Another lead shield inserted into the mouth and bent at right angles 
down over the chin will help to protect the tongue and the lower lip. 
Treatments of about 350 r are given daily to alternate sides for a total 
of from 3,500 to 4,000 r & 2 if roentgen radiation alone is to be used. 

It is probably preferable to give less than this dose by external 
irradiation and to supplemgnt the lesser dose by intranasopharyngeal 
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Fig. 6—The position of skin portals for the treatment of lesions in various 
anatomic locaticns. The use of small portals requires accurate localization accord- 
ing to the site of the underlying tumor. 


irradiation with radium. With this modification, the dose of roentgen 
radiation is limited to 2,500 or 3,000 r * 2, and immediately after the 
administration of this dose a capsule of radium element (from 5 to 10 
mg.) is inserted into the nasopharynx to remain until from 2,000 to 
3,500 milligram hours has been delivered. The sizes of the total doses 
of roentgen rays and gamma radiation are interdependent, are somewhat 
empiric and should be modified to suit the individual response of the 
tumor and the tolerance of the patient. By a combination of the two 
methods a greater effect on the growth may be secured, with a saving 
of the local and the general tolerance. 

If the growth is situated directly in the midline on the posterior 
nasopharyngeal wall, the radium capsule is best attached to a rubber 
catheter and inserted in the manner illustrated in figure 7 A. If, on the 
other hand, the lesion involves one lateral wall only, the capsule is best 
placed in the end of a rubber catheter and inserted through the nasal 
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cavity of the involved side, in the manner illustrated in figure 7 B.** At 
our clinic, in cases of late recurrence after heavy irradiation through 
the cheeks, in which it was felt that further irradiation of the skin of 
the cheeks was contraindicated, doses of 4,000 milligram hours in from 
twenty to twenty-five days have been successfully employed. If the 
two methods are combined when there has been no previous treatment, 
one may administer 2,500 r « 2 followed immediately by 2,500 or 3,000 
milligram hours by radium in a total of twenty-five or thirty days. The 
radium applicator is best left in place continuously and removed only 


Radium 
capsule 


Fig. 7—A, for supplementary treatment of carcinoma of the posterior naso- 
pharyngeal wall, a radium capsule is tied to the middle of a rubber catheter, the 
ends of which are drawn forward through the nasal cavities. B, for supplementary 
irradiation of the lateral nasopharyngeal wall, a radium capsule is placed in the 
end of a single rubber catheter, which is inserted directly back through one nasal 
cavity. 


every three or four days for cleansing and immediate replacement, but 
one may leave it out from twenty-four to forty-eight hours before 
replacement in order to obtain the desired protraction of the total treat- 
ment period. A detailed description of this technic has already been 
published.* 


2a. Dr. John Blady, of our clinic, has recently devised an applicator for intra- 
nasopharyngeal radium irradiation which has several advantages over the device 
here described (report to be published). 

3. Martin, H. E., and MucComb, William S.: Protracted Irradiation by 
Radium, Am. J. Roentgenol. 37:224-231, 1937. 
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If cervical metastases are present, they are treated concurrently 
through separate portals, in a manner to be described presently. When 
multiple portals are used, one should consider the advisability of making 
them small so as to avoid the irradiation of too great a volume of tissue. 


Palatine Tonsil_—In the region of the palatine tonsil one may expect 
favorable results from radiation therapy for several reasons, such as 
the accessibility of the site, the local tolerance to radiation, the com- 
parative lack of complications and the fact that the region of the neck 
most commonly involved by metastases, that is, the tonsillar node (over 
the carotid bulb), lies almost directly over the tonsil itself. Therefore, 
with cancer of the tonsil the primary lesion and the most frequent site 


Peroral 
cylinder 


Peroral 
cylinder 


Fig. 8—A peroral portal in addition to lateral skin portals is useful for 
irradiating the tonsil and the soft palate. 


of metastases may be irradiated through a single portal of moderate 
size, a fortunate situation not always encountered with cancer elsewhere 
in the pharynx. 

The anatomic landmark for centering the skin portal for irradiation 
of the tonsil is the point of the angle of the jaw (fig. 6). Bilateral 
portals should be used in practically all cases, and circular portals 7 or 
8 cm. in diameter appear to be about the optimum shape and size. A 
portal through the open mouth obtained by the use of a specially con- 
structed metal cone or cylinder may be employed when the jaws can 
be separated sufficiently (fig. 8). The lumen of the device is round 
or oval, varying from 3 to 5 cm. in diameter. Absence of all teeth is 
always of advantage in the use of a peroral portal. The proper position 
of the peroral cone or cylinder is carefully determined and recorded 
in both its horizontal and its vertical plane, so that the device can be 
repeatedly replaced in the same position. If only lateral portals 7 or 
8 cm. in diameter are used, daily doses of about 350 r are given to 
alternate sides until between 3,500 and 4,000 r & 2 has been delivered. 
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When a peroral portal is added to the lateral portals, each portal is 
treated once in every three days for a total dose of about 2,800 r « 2 to 
the cheeks and 3,200 r through the mouth in twenty-four treatments. 
A detailed description of the technic and the advantages of peroral 
roentgen irradiation has already been published.‘ 

In the tonsillar region, the supplementary use of gold radon seeds 
immediately on completion of the protracted external irradiation is both 
safe and highly desirable for the treatment of residual tumor or of 
resistant portions of the growth, which are often found when the tumor 
has invaded the soft palate and the base of the tongue. The dosage in 
such cases is empiric and depends to a great extent on one’s clinical 
impression of the residual tumor and on the spacing of the implants. 
Radionecrosis may occur but is not so serious a complication as in other 
portions of the pharynx. It may be partly prevented by keeping the 
size of the individual implants down to about 1.5 or 1.75 millicuries 
and by employing the greatest possible aseptic precautions during their 
implantation. One can at least partly sterilize the tonsillar surface with 
tincture of iodine and through rapid and deft manipulation implant a 
radon seed before gagging or swallowing has contaminated the surface. 
A superimposed cervical metastatic node may be used as a holder for 
implants to irradiate residual diseased areas in the tonsil. 

Base of the Tongue.—In the region at the base of the tongue one 
frequently encounters a bulky tumor from 3 to 5 cm. in diameter, but 
the prognosis depends more on the presence or absence of cervical or 
distant metastases than on the size of the primary lesion. In all cases 
two lateral portals should be used for fractionated roentgen irradiation. 
The exact position of these should be marked on the skin of the neck 
after careful inspection with a throat mirror and by digital palpation. 
In the average case the center of each portal will be found to lie about 
2 cm. obliquely anteriorly and below the angle of the jaw (fig. 6). 
The dose with average-sized portals, 7 or 8 cm. in diameter, should 
be about 350 roentgens daily for a total dose of 3,500 r & 2. A growth 
at the base of the tongue, like one in the region of the tonsil, should in 
practically all instances receive supplementary interstitial irradiation by 
radon. In the average case it is safe to administer at least 3,500 r « 2 
and then immediately implant radon seeds. The dose, depending on 
the size of the residual tumor, may be from 5 to 20 millicuries, since 
this region will tolerate such heavy doses fairly well without great 
risk of radionecrosis. Seeds may be implanted accurately and without 
danger of introducing infection by using the skin of the midline of the 
neck in the suprahyoid region as the portal of entry. After deep infil- 


4. Martin, H. E.: Peroral X-Radiation in the Treatment of Intra-Oral 
Cancer, Radiology 28:527-532, 1937. 
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tration with procaine hydrochloride, a stab wound is made through 
the sterilized skin. The proper distribution of the implants is insured 
by a palpating finger in the pharynx (fig. 5). 

Epiglottis—A growth in the epiglottis should in most cases be dealt 
with by external irradiation alone, since the fragility of the tumor and 
the small bulk of the epiglottis do not favor retention of supplementary 
interstitial implants. The position of the skin portals is about the same 
as for the treatment of tumor at the base of the tongue, but the beam 
should be inclined a little more posteriorly (fig. 6). Because of the 
dependence on external irradiation alone, the portals should be kept 
small (7 cm. or even 6 cm.) and should be accurately centered, a total 
dose of 4,000 or 4,200 r & 2 being given if the growth appears to be 
resistant to smaller doses. 

Aryepiglottic Fold, Arytenoid and Piriform Sinus.—The correct 
position of the skin portals employed for the treatment of cancer in these 
structures in both the vertical and the horizontal plane must be care- 
fully determined in each case, since no general rule will apply to all. 
The anatomic landmarks of most value for the recording of the position 
of the portals are the hyoid bone, the greater cornu of the thyroid carti- 
lage and the thyroid notch (fig. 6). For these extrinsic portions of the 
larynx, external irradiation must again bear the entire burden of treat- 
ment of the primary lesion, except in cases in which an adjacent cer- 
vical node may be used as a holder for radon seeds, not only for the 
control of the node itself but for irradiation of the adjacent primary 
lesion. 

There is a great temptation for the surgeon to implant one or two 
seeds in a residual portion of tumor in the aryepiglottic fold or the 
arytenoid after maximum doses delivered by means of external irra- 
diation have proved insufficient. Experience has shown me that such 
supplementary implantation made in the region of the arytenoid is 
almost invariably followed by radionecrosis. While the initial extent 
of this radionecrosis would be of only moderate clinical significance 
elsewhere in the pharynx, it is usually of serious import in the hypo- 
pharynx after fractionated roentgen irradiation. Once radionecrosis 
begins in the hypopharynx it is rapidly progressive, and it usually termi- 
nates fatally by local and pulmonary sepsis or hemorrhage. 

Lateral or Posterior Pharyngeal Wall.—The treatment of cancer in 
these structures presents no special problem, the centering of the skin 
portals being the most important factor. Maximum doses by means of 
protracted external irradiation should be given. If the growth arises 
in the posterior wall, the bulk of underlying tissue is not thick enough 
to permit the supplementary implantation of radon seeds and the tumor 
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itself is too fragile. For a growth in the lateral wall, provided it is well 
above the piriform sinus, supplementary implantation of a small or 
moderate number of seeds may be used. For implantation in the antero- 
lateral wall, the same technic may be used as for implantation in the 
base of the tongue. For a growth more posteriorly placed, the direct 
laryngoscope may be used. 

Soft Palate—This structure consists of the palatine aponeurosis 
and a thin layer of the fused palatine muscles, with mucous membrane 
on the superior and inferior surfaces. The thickness of the soft palate 
is therefore only a few millimeters, especially near its free edge. Cancer 
of the soft palate usually arises on the inferior surface or in the free 
edge. The disease may partly erode and invade the entire thickness 
of the structure, to form an irregular, bulky, fissured and fragile tumor. 
Owing to the paucity of the underlying normal organized tissues, the 
growth offers little or no support for interstitial sources of irradia- 
tion, at least until the major projecting portions have been caused to 
regress by other means. Protracted fractional external irradiation should 
always be employed as the initial form of treatment. Lateral portals 
(7 or 8 cm. in diameter) through the skin of the cheeks should be 
centered directly over the tumor, in the average case a little above and 
anterior to the angle of the jaw (fig. 6). As in the treatment of ton- 
sillar cancer, a portal through the open mouth may also be used to great 
advantage. 

Palatal tumors are as a rule radiosensitive. With portals of the 
shape and size specified, treatment is given to one daily, the portals 
being taken in rotation (350 r to the cheeks and 400 or 450 r to the 
peroral portal), until 2,500 or 3,000 r to each cheek and 3,000 or 3,500 r 
perorally have been delivered in twenty or twenty-five days. After 
fairly heavy protracted external irradiation, any remaining portions of 
the growth usually consist of one or more scattered areas of induration 
(0.5 or 1 cm. in diameter) lying on or in a fairly firm organized base 
of normal tissue. In these residual areas radon seeds of 1.5 or 1.75 
millicuries each may be judiciously distributed to produce the necessary 
intensity in small volumes with little or no expense of local or general 
tolerance, whereas to push the external dose to the required degree 
might be highly objectionable. 

The treatment outlined is intended for carcinoma of the epidermoid 
type. Another common tumor of the soft palate is adenocarcinoma of 
the minor salivary glands; this usually appears as a nonulcerated, sub- 
mucous, indurated, sharply delimited growth, and in our clinic it has 
proved too resistant for control by radiation alone. If it is fairly well 
delimited, surgical extirpation by cautery between five and ten days 
after heavy interstitial irradiation is probably the method of choice. 
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TREATMENT OF CERVICAL METASTASES FROM PHARYNGEAL CANCER 


A consideration of cervical metastases from pharyngeal cancer 
should not differ materially from a discussion of cervical metastases 
from other types of intraoral cancer except in one respect. Block dis- 
section of the neck is probably of little or no practical value in the 
case of pharyngeal cancer. The question is not whether dissection of 
the neck may not occasionally be successful in the treatment of localized 
metastases from pharyngeal cancer when the primary lesion is already 
under control, but whether this procedure is of practical value in the 
average case. Metastases from pharyngeal cancer are unsuited to neck 
dissection because of their high degree of malignancy, their rapid 
growth, and their wide, irregular and frequently bilateral distribution 
in such comparatively inaccessible areas as the posterior triangle of 
the neck, under or behind the upper end of the sternocleidomastoid 
muscle and in the lower portion of the neck just above or even partly 
under the clavicle. 

In pharyngeal cancer, metastases are commonly present at the time 
a diagnosis is first made, and the necessarily aggressive treatment 
must be planned so as to conserve the patient’s tolerance. One who 
has had experience in the treatment of this condition will readily admit 
that it would be both illogical and unsafe to perform a block dissection 
of the neck in conjunction with heavy irradiation of an inoperable pri- 
mary lesion in the pharynx. 

With cancer of the tonsil, of the base of the tongue and of the 
epiglottis, the most common site for early metastases, the carotid bulb, 
lies almost exactly superimposed on the primary lesion from the stand- 
point of the skin portal. Such a situation is particularly fortunate, 
since it permits the irradiation of both lesions through a single portal 
of moderate size on each side of the neck. If the metastases are mul- 
tiple or not directly superimposed on the primary lesion, the skin portal 
must be larger if both lesion and metastases are to be included. In my 
opinion, if the separation is such that a portal of 10 cm. or more in 
diameter is required, it is usually advisable to irradiate the primary 
lesion and the metastases through separate small portals. In treating 
nasopharyngeal cancer one must of course always employ separate 
portals. 

Cervical metastatic nodes of pharyngeal cancer will commonly prove 
to be more resistant to irradiation than the primary lesion, so that even 
if a node lies directly superimposed on the primary lesion it commonly 
persists after the primary lesion has completely regressed clinically. 
In such cases one should decide at the end of twenty or twenty-five 
days whether or not to implant radon seeds. Implantation may be 
accomplished through punctures in the skin, but accuracy in placement 
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is favored by surgical exposure of the outer surface of the node by a 
short incision, so that seeds may be implanted under direct vision and 
immediate palpation (fig. 9). 

If the node lies too far away from the level of the primary lesion to 
be included in the same skin portal, it is irradiated through a separate 
portal whose diameter extends at least 2 cm. outside the borders of 
the node. According to the size of the portal, protracted irradiation is 
given daily for ten or fifteen days (from 3,500 to 5,000 r), and radon 
seeds are then implanted either through punctures in the skin or after 
surgical exposure of the outer surface of the node. By not waiting too 


Outer surface of 
metastatic. node 


Trocar needle for 
implantation of 
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Fig. 9—For supplementary irradiation of a cervical metastatic node by gold 
radon seeds, accuracy in placement and distribution is favored by surgical exposure 
of the outer surface of the node. 


long one may anticipate the cutaneous reaction to the roentgen radia- 
tion, which comes on after the operative wound has at least partly 
healed. However, if the tissues are handled gently an incision may be 
made directly through the blistered skin without causing undue delay 
in healing, except that the apparent degree of the reaction is increased 
by the surgical trauma. 

The dose of radon seeds to be employed varies from 6 to 10 skin 
erythema doses, as shown in the accompanying table, depending some- 
what on the amount of external irradiation already given, the character 
of the growth and the size of the node. With a small node one may 
safely overdose and thereby irradiate a questionable volume of tissue 
outside the node, while with a large node the local and the general 
tolerance may necessitate giving a minimum tissue dose in order that 
the total dose may be tolerated. 
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By this strictly local treatment of clinically palpable nodes, one con- 
serves the local and the general tolerance so that if further metastases 
appear, the local tissues and the general condition of the patient will 
permit of further treatment. When large portals covering the entire 
node-bearing area are used, the local and the general tolerance may 
be completely exhausted, so that adequate treatment of later metastases 
cannot safely be given. 


COMPLICATIONS AND SEQUELAE 


General Systemic Reactions—Heavy protracted external irradiation 
with large fields may be followed by general systemic reactions. There 
often is produced a chronic radiation sickness not due to actual local 
discomfort, dyspnea, lack of nutrition or changes in the skin or mucous 


Millicuries in Gold Seeds Required to Deliver Specified Doses to Masses 
of Various Diameters 


Diameter of Mass, Cm. 


3.5 J 4.5 
Number of Millicuries 


10 12 17 
12 14 20 
14 17 24 
16 19 2 27 
18 22 26 31 
24 2 34 
26 32 37 
29 : 41 
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membrane. The patient becomes listless, weak and toxic, loses weiglit 
and becomes cachectic. The condition is probably due to the volume 
of tissue irradiated rather than to the local intensity of the effect, or 
possibly to the partial derangement in function of the various glandular, 
vascular and nervous structures of the neck. It can be prevented by 
avoiding the use of unnecessarily large skin portals except when they 
are required by the widespread character of the disease. If large portals 
(from 200 to 300 sq. cm.) are used in such cases, the daily dose must 
be cut down to about 150 or 200 r, the total treatment period extended 
from seven to ten days longer and the total dose limited to 2,500 or 
3,000 r & 2. The use of such large portals, whether necessary or not, 
is always indicative of an unfavorable prognosis from the standpoint 
of cure. 

The Acute Effect in the Skin and Mucous Membranes.—The skin of 
the neck and mucous membranes of the pharynx which are directly 
exposed under the beam of radiation should in most cases show an acute 
blistering or an epidermicidal reaction (fig. 1) within the first month of 
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treatment. This degree of reaction is usually necessary if one is to pro- 
duce a lethal effect on a pharyngeal tumor by roentgen irradiation. 
The character of the cutaneous change is alarming in appearance to 
observers unfamiliar with it, but one may be assured that such a reac- 
tion produced by repeated treatments in from fifteen to thirty days 
always heals under proper care without any serious sequelae. In this 
regard it differs from a reaction of the same apparent degree caused 
by one or two heavy doses or a reaction produced in tissues subjected 
to repeated exposures at long intervals. 

The typical cutaneous reaction begins with an erythema after about 
the first week; the skin becomes deeper red, dry and sometimes pig- 
mented. Then the superficial, or epidermal, layers of the skin become 
raised by a layer of serum; the corium, being denuded, is a deep red 
weeping raw surface. While the skin is in a dry state, frequent applica- 
tions of petrolatum or liquid petrolatum may be used, with no other 
dressing. When the surface is denuded, the affected area should be kept 
covered with a single layer of fine mesh gauze bandage impregnated with 
petrolatum, boric acid ointment or the following hygroscopic ointment : 


Liquid petrolatum sufficient to make a soft paste 


The raw surface should be sponged daily with sterile saline solution 
to remove the exudate, and the surrounding normal skin should be 
cleansed with soap and water and alcohol. If the raw surface is pro- 
tected from dryness, crusting, trauma and secondary infection, it ordi- 
narily heals completely in from ten to fourteen days, leaving a soft 
pliable skin in which moderate telangiectasis may or may not later 
appear. 

The mucosal reaction, a counterpart of that in the skin, should go 
on to a membranous mucositis of diphtheritic appearance in the tissues 
exposed to the direct beam. Although not painful while the patient is 
at rest, this lesion is tender on movement and bleeds slightly but easily 
if the membrane is disturbed. It reaches its maximum in about twenty 
or thirty days after the beginning of treatment and usually disappears 
in ten or fifteen days, its duration depending on the size of the total 
dose. During its height there is considerable serous and mucoid dis- 
charge from the surface, with a diminution in the quantity and an 
increase in the viscosity of the saliva. If the condition is not relieved, 
the accumulation of these secretions is the cause of a great deal of 
discomfort. 
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As a matter of routine at the beginning of treatment, irrigations 
of the throat should be given every two hours with an irrigating can 
having a rubber tube and glass nozzle, a warm solution of sodium 
bicarbonate and water being used. At night the patient is instructed 
to take the irrigation if he awakens and notes marked discomfort. 
This single procedure affords considerable relief, as is proved by the 
fact that it is voluntarily kept up by the majority of patients without 
further direction. The viscidity of the secretions is greatly relieved as 
soon as the mucositis clears, but dryness of the mucous membranes 
may persist in a lessening degree for several years after treatment, a 
complication which will be discussed presently under xerostomia. The 
reaction of the mucous membrane is partly responsible for the dys- 
phagia which sometimes occurs. 


Dysphagia.—This is always present to some extent when an acute 
radiation reaction is produced in the pharynx below the level of the 
soft palate. If it is due to this cause alone, the disability and the dis- 
comfort are only moderate, but even moderate dysphagia may be respon- 
sible for a marked loss of weight and strength in a noncooperative 
patient. When a reaction is produced in the base of the tongue, there 
is always a temporary loss of taste, which in turn causes a loss of 
appetite. The patient should be instructed as to the necessity for main- 
taining his weight and nutrition and should be encouraged to take an 
adequate, balanced liquid diet of high caloric value. A tube for nasal 
feeding is often a satisfactory means of relief for a few days during 
the height of the reaction. 

The more serious types of dysphagia are obstructive, being due to 
the situation of the growth or to swelling and edema in the hypo- 
pharynx. In some cases of hypopharyngeal cancer the patient is found 
on admission to be suffering from marked dysphagia and malnutrition. 
In such cases one can seldom depend on radiation treatment for the 
immediate relief of the difficulty. As a matter of fact, irradiation of 


a hypopharyngeal growth will almost invariably cause an immediate 


though possibly temporary increase in dysphagia. It is usually possible 
to insert a feeding catheter through the nose into the upper end of the 
esophagus, a procedure which in difficult cases may be accomplished 
by instrumentation through a direct laryngoscope. If the dysphagia is 
due to involvement of the upper end of the esophagus or occurs late 
in the course of hypopharyngeal cancer as the result of marked lymph- 
edema or of radionecrosis with deep infection of uncontrolled cancer, 
gastrostomy is the only method of relief. In such cases a permanent 
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form of gastrostomy is to be preferred, such as the Janeway type,’ in 
which there is no danger of spontaneous closure of the stoma and the 
presence of a tube is not required except at the time of feeding. 


Dyspnea.—This is seldom a marked initial symptom with cancer 
of the hypopharynx or of the pharyngeal portion of the extrinsic part of 
the larynx. However, when hypopharyngeal cancer is in a far advanced 
stage or when the hypopharynx has been heavily irradiated, there 
may be sufficient swelling of the arytenoids or of the ventricular folds 
to cause obstruction. During treatment of the hypopharynx by pro- 
tracted irradiation, one should be on the lookout for even the slightest 
audible laryngeal stridor, which is indicative of beginning obstruction 
to respiration. Swelling or edema in this region may progress rapidly, 
and it is far better to perform an unnecessary tracheotomy than to send 
the patient home and risk a fatal degree of obstruction. All patients 
with hypopharyngeal cancer should preferably be admitted to the hos- 
pital during treatment. A tracheotomy is disadvantageous during active 
treatment, since the presence of the tube hinders one in accurately cen- 
tering and applying roentgen radiation. The tracheotomy wound is a 
portal of entry for infection into the perilaryngeal tissues, the resistance 
of which is already somewhat lowered by the presence of cancer and 
the effects of heavy irradiation. In spite of these disadvantages, the 
procedure does not preclude a successful result and should not be with- 
held when indicated. The incision should be kept as short as is feasible 
and should be placed as low as possible, just above the sternal notch. 

Pulmonary Complications —Bronchopneumonia or pulmonary abscess 
is not uncommon in association with hypopharyngeal cancer and are 
most apt to follow obstruction in the piriform sinus or in the upper 
end of the esophagus. When obstruction occurs in the esophagus itself, 
the salivary secretions and other discharges will enter the esophagus, 
to be held in the pouchlike portion just above the stricture. Over- 
accumulation will bring about regurgitation of this collection into the 
pharynx, to be spat out of the mouth at relatively long intervals. When 
obstruction occurs just above the upper end of the esophagus or in the 
piriform sinus, there is no reservoir to receive the constant trickle of 
liquid discharges into the hypopharynx, and as a result the piriform 
sinus fills and the excess pours over the notch of the interarytenoid 
space into the glottis and down into the trachea. This phenomenon I 
have observed repeatedly. There is of course a natural tendency toward 
the expulsion of the aspirated material by coughing, but even this safe- 
guard is lost during sleep or when infection of the growth and local 
cellulitis make coughing painful. It is obvious that the frequent entry 


5. Martin, H. E., and Watson, W. L.: The Original Janeway Gastrostomy, 
Surg., Gynec. & Obst. 56:72-78, 1933. 
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of the secretions into the trachea and the bronchi must eventually result 
in pulmonary sepsis. The necessity for and the presence of a trache- 
otomy tube favor such a complication. 

Radionecrosis.—lf not too extensive, radionecrosis is not necessarily 
a serious complication in the upper portions of the pharynx, but its 
occurrence in the hypopharynx is always of bad prognostic import. 
Although most radionecrosis of the deep tissues is the result of heavy 
interstitial irradiation, it may be caused by external irradiation alone. 
By cross firing two beams of roentgen radiation in heavy doses so as 
to avoid mutual irradiation of the skin portals, it is possible to produce 
massive radionecrosis in the deep tissues in the midline of the pharynx, 
with prompt and complete healing of the overlying irradiated skin. 
This fact is concrete evidence that the degree of the cutaneous reaction 
is not a criterion of safe dosage in protracted irradiation. However, 
this complication seldom occurs in the deep tissues as the result of 
judiciously administered external irradiation alone, and the subject is 
therefore of no great practical interest. 

When supplementary interstitial irradiation is used for the treat- 
ment of residual disease after heavy fractionated external irradiation, 
one must always consider the possibility of localized radionecrosis. As 
has previously been stated, this complication in a small volume is of no 
serious clinical consequence occurring in the base of the tongue or in 
the tonsil, soft palate or upper lateral pharyngeal wall. However, 
in the hypopharynx (arytenoids and piriform sinuses) the presence of 
even slight localized slough is of serious significance, since, once initiated, 
the process commonly pursues a progressive course, extending widely 
into the perilaryngeal tissues and cartilages to terminate in a combi- 
nation of esophageal and laryngeal obstruction, sepsis and hemorrhage. 
Once hypopharyngeal radionecrosis has become well established, no 
measure is markedly successful for relief. Laryngostomy for drainage 
after heavy external and interstitial irradiation of the larynx is of little 
value. 

When radionecrosis occurs in any portion of the pharynx, the patient 
should be seen and treated daily as long as the complication persists. 
With a specimen forceps the slough is gently manipulated and the super- 
ficial loosened portions removed, and the area is irrigated with a power 
spray. Too aggressive attempts at the withdrawal of slough not only 
are painful but are apt to produce hemorrhage. With repeated daily 
cleansing and conscientious care, the slough will as a rule become 
sequestrated eventually, leaving a yellowish, rather avascular granular 
base, which slowly heals. 

The foregoing discussion of radionecrosis of the hypopharynx does 
not apply in the case of advanced cancer of the intrinsic part of the 
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larynx, for which radon seeds may be implanted after laryngostomy.* 
Since external irradiation is not employed for this condition, the pos- 
sible radionecrosis is much more limited in extent and is more readily 
overcome. 

Hemorrhage.—This may occur as a consequence of deep radio- 
necrosis and slough and erosion of one of the larger arterial branches. 
In the upper part of the pharynx it seldom occurs except from erosion 
in the tonsillar fossa or the base of the tongue. In these areas it is 
readily controlled by tamponage and digital pressure followed by imme- 
diate ligation of the external carotid artery and its lingual and facial 
branches. Hemorrhage from the upper part of the pharynx is most 
dangerous when it occurs while an ambulatory patient is at home or 
elsewhere at a distance from the hospital. Even then, however, the first 
hemorrhage is seldom fatal if the patient is brought back to the hospital 
within a few hours for ligation and possibly blood transfusion. It is 
preferable to anticipate hemorrhage in the presence of slough in the 
tonsillar region or the base of the tongue and to perform a prophylactic 
ligation of the cervical vessels in question. 

The blood supply of the upper part of the pharynx comes entirely 
from branches of the external carotid artery, which are all included in 
an elaborate anastomotic plexus. This fact should be taken into account 
in selecting the vessels to be ligated. The carotid bulb is exposed with 
the aid of local anesthesia by an incision about 5 or 6 cm. in length 
along the upper anterior border of the sternocleidomastoid muscle. The 
external carotid artery itself should be ligated just above the superior 
thyroid branch, and in addition the lingual and facial branches should 
be separately tied to prevent back flow from the anastomoses. The 
vessels should be crushed with artery clamps at the points of ligation 
and tied with no. 1 chromic catgut. Any lesser procedure is apt to be 
followed in a few days by recanalization and recurrence of bleeding. 
If the bleeding point is near the midline, both external carotid arteries 
and their branches should be ligated. No fear need be entertained 
for the vascular nutrition of the parts after double ligation. 

Even a small hemorrhage from the hypopharynx is apt to be serious 
or even immediately fatal, since the blood tends to be drawn into the 
trachea and the bronchi and death may follow immediately from drown- 
ing or within a few days from bronchopneumonia. For a brisk hemor- 
rhage from the hypopharynx, no form of treatment is of much avail. 
Local tamponage is obviously not possible except when a tracheotomy 
has already been done, and even then it is only a temporary expedient. 


6. Martin, H. E.: The Treatment of Cancer of the Larynx, Tr. Am. Acad. 
Ophth. 41:213-268, 1936. 
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The blood supply of the larynx and the hypopharynx is derived 
mainly from the superior and inferior thyroid arteries, which anasto- 
mose widely through their terminal branches. If the area of necrosis 
in the hypopharynx is situated at the arytenoids or above, ligation of 
the superior thyroid arteries alone should be sufficient to prevent sub- 
sequent hemorrhage. The lingual artery on the side of the necrosis 
may be included if the lesion extends into the mesopharynx or the base 
of the tongue. If the ulceration extends below the arytenoids it is 
more prudent to ligate the inferior thyroid arteries as well. No 
hemorrhage from the hypopharynx has followed the use of such pro- 
phylactic ligations in our clinic. 

If the area of necrosis is limited to the lateral wall of the pharynx 
or the piriform sinus, the arteries on one side alone may be ligated; 
but if the radionecrosis extends to or beyond the midline, those on both 
sides had best be ligated, in two stages five or six days apart. The 
superior and the inferior thyroid artery are ligated through separate 
incisions. The surgical exposure of the superior thyroid artery is the 
same as that of the external carotid artery and its branches. The expo- 
sure of the inferior thyroid artery is accomplished through an incision 
extending 5 or 6 cm. along the lower anterior edge of the sternocleido- 
mastoid muscle from just above the suprasternal notch. The lower end 
of the muscle, the jugular vein and the common carotid artery are 
reflected laterally, and by blunt dissection the arch of the subclavian 
artery is exposed. The inferior thyroid artery (a branch of the thyroid 
axis) is found running upward along the anterior border of the scalenus 
anterior muscle. 

Disturbances in Thyroid Function.—The lateral lobes of the thyroid 
gland extend up to the level of the cricoid cartilage, and it is obvious 
that when the hypopharynx is irradiated through an average-sized 
lateral portal a considerable portion of the thyroid gland is included in 
the primary beam. It is well known that the function of most glandular 
structures (salivary, sebaceous, mammary, ovarian, testicular and pros- 
tatic) is definitely altered or decreased by even moderate intensities of 
radiation. The effects on the thyroid have long been employed in the 
radiation treatment of hyperthyroidism. 

If a major portion of the thyroid gland is included within the pri- 
mary beam, the necessarily large total doses employed in the treatment 
of pharyngeal cancer by fractionated irradiation do undoubtedly always 
cause marked alterations in thyroid function. Even during the acute 
reaction, the careful observer will note such suggestive evidences of 
irritation of the thyroid as an increase in the pulse rate, sleeplessness, 
nervousness and mental anxiety not entirely accounted for by local dis- 
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comfort. From six months to a year after irradiation the patient may 
exhibit definite signs of hypothyroidism and myxedema, with asthenia, 
muscular weakness, pallor, hypotension and slowing of the pulse rate. 

Several patients in our clinic have been almost entirely relieved of 
such symptoms by the administration of small daily doses of thyroid 
(from % to 1% grains, or 0.03 to 0.09 Gm.). Such treatment is usually 
followed by an improvement in the sense of well-being, strength and 
appetite. 

Xerostomia.—After healing of the acute reaction to diffuse irradia- 
tion of the pharynx, chronic dryness of the mouth and the pharynx 
may persist. This complication is due to dysfunction not only of the 
major salivary glands (parotid, submaxillary and sublingual) but of 
the minor salivary glands in the mucosa of the palate, the base of the 
tongue and the pharyngeal walls. The secretions of all these glandular 
structures contribute to the moistening and lubrication of the oral and 
the pharyngeal mucosa. Chronic xerostomia is most apt to be a trouble- 
some complication after heavy irradiation through large skin portals 
(from 100 to 200 sq. cm.), in which all the major salivary glands, as 
well as a large portion of the pharynx (and even of the oral cavity), 
are included within the primary beam. By the use of smaller portals 
(from 50 to 75 sq. cm.) whenever possible the severity of this compli- 
cation is greatly reduced. 

The satisfactory relief of chronic radiation xerostomia is difficult. 
The discomfort is temporarily lessened by the use of mouth washes and 
by frequent local applications of liquid petrolatum. Chewing gum seems 
to stimulate the flow of saliva in some instances. After a year or two 
the secretions tend to return to normal. 

Dental Caries —A complication occasionally associated with radia- 
tion xerostomia is a peculiar form of dental caries. This phenomenon 
has also been noted by Lenz.’ Beginning about two or three months 
after irradiation of the pharynx or of the oral cavity, metal fillings and 
inlays tend to loosen and fall out. In the cases of greater involvement 
the teeth may lose their natural glistening appearance and assume a dull, 
chalky hue. The substance becomes rather brittle and may wear away 
at the occlusal surfaces. Numerous cavities develop, especially near the 
gingival margin, so that the teeth tend to crumble or break off, leaving 
the root exposed at the gum level. Toothache is a prominent symptom. 

The direct cause of these dental complications is somewhat obscure. 
One would naturally assume a direct effect of radiation on the tooth 
structure, but it seems more probable that the disturbance is mainly 
nutritional and that it results from the effect of diffuse radiation on the 


7. Lenz, M.; Coakley, C. G., and Stout, A. P.: Roentgen Therapy of Epi- 
theliomas of the Pharynx and Larynx, Am. J. Roentgenol. 32:500-507, 1934. 
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bones of the jaws and a diminution of the nutrient blood supply through 
the apical arteries. When dental caries follows heavy irradiation of the 
jaws, it might seem reasonable to extract all teeth. For practical reasons, 
however, this should be avoided if possible, since it is apt to be followed 
by osteoradionecrosis and osteomyelitis of the mandible. 


Dr. Andrew Ackerman, dental surgeon of our clinic, has followed a 
conservative plan in dealing with these complications. Defective fillings 
are replaced. Extractions are avoided if possible. Painful teeth with 
marked caries are cut off at the gum margin and the nerves extirpated. 
Restorations may then be made by a porcelain jacket crown on a gold 
post or by a Davis crown. 


SUMMARY AND CONCLUSIONS 


The results of treatment of pharyngeal cancer have greatly improved 
since the introduction of protracted, or fractionated, roentgen irradia- 
tion, as developed by Coutard.* The favorable results obtained in a 
certain percentage of cases have led to some overenthusiasm for this 
method and to attempts at the cure of all forms of pharyngeal cancer 
by protracted irradiation alone. The exclusive use of roentgen radia- 
tion in all cases is probably not the best solution of the problem of 
pharyngeal cancer. Interstitial irradiation with radon may be used to 
great advantage in combination with protracted roentgen irradiation 
in many Cases. 

A combination of the two methods is of particular value for the 
treatment of an especially resistant portion of the primary lesion, a cer- 
vical node or such cervical metastases as may not advantageously be 
included within the skin portal except by the use of excessively large 
fields. 

The open mouth may be utilized as an additional portal for the 
treatment of many intraoral lesions and lesions of the upper part of 
the pharynx. Undue effects on the skin and heavy irradiation through 
the salivary glands and the mandible are thereby avoided. 

To obtain the best results in the treatment of pharyngeal cancer one 
must undoubtedly depend mainly on protracted roentgen irradiation, 
but the highest degree of success depends on the proper combination 
of methods and the supplementary use of interstitial irradiation with 
radon in a considerable percentage of cases. The technic used in the 
treatment of pharyngeal cancer at the Memorial Hospital is discussed 
in detail. Since the treatment of pharyngeal cancer by fractionated irra- 
diation was introduced, reports of end results after less than five 


8. Coutard, H.: Roentgen Therapy of Epitheliomas of the Tonsillar Region, 
Hypopharynx and Larynx from 1920 to 1926, Am. J. Roentgenol. 28:313-331, 
1932. 
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years have been made from the head and neck service of the Memorial 
Hospital® and from other clinics (Coutard,’ Friedman,'® Garland," 
Harris,’* Hirsch,’* Kaplan,’* Stewart-Harrison,'’® Zuppinger,'’® Juul ** 
_and others). Most of these reports were concerned chiefly with an 
attempt to prove the value of fractionated irradiation in the treatment 
of cancer of the upper part of the respiratory and the alimentary tract, 
and as a result too many anatomic forms of cancer, not clearly desig- 
nated, are grouped together in single sets of figures. Entirely satis- 
factory and informative reports on end results must give specific figures 
for each anatomic form of cancer of the pharynx, for example, cancer 
of the tonsil, of the nasopharynx and of the extrinsic part of the larynx. 
Such an analysis is beyond the scope of this paper. 


9. Martin, H. E.: The Fractional or Divided Dose Method of External 
Irradiation in the Treatment of Cancer of the Pharynx, Tonsil, Larynx and 
- Paranasal Sinuses, Acta radiol. 16:1-24, 1935. 

10. Friedman, M., and Rosh, R.: Protracted External Irradiation in the 
Treatment of Neoplasms of the Mouth and Throat, Radiology 24:7-15, 1935. 

11. Garland, L. H.: The Treatment of Carcinoma of the Pharynx and Larynx, 
Radiology 24:261-275, 1935. 

12. Harris, W.: Neoplasms of the Oral and Upper Respiratory Tracts Treated 
by Protracted Roentgen Therapy, Am. J. Roentgenol. 34:482-490, 1935. 

13. Hirsch, I. S., and Baum, S. M.: The Evaluation of the Roentgen Treat- 
ment of Laryngeal Carcinoma, Radiology 24:281-293, 1935. 

14. Kaplan, I. I.; Friedman, M.; Rosh, R., and Braestrup, C. B.: Protracted 
External Irradiation in the Treatment of Carcinoma of the Mouth and Throat: 
Comparison Between X-Rays, 5-Gram Pack and Small Radium Pack, Radiology 
23 : 339-354, 1934. 

15. Stewart-Harrison, J.: Malignant Disease of the Larynx and Pharynx, 
J. Laryng. & Otol. 47:725-796, 1932. 


16. Zuppinger, A.: Resultate der protrahiert-fraktionierten Roentgentherapie 
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INTRODUCTION 

The various secondary intracranial infectious lesions constitute some 
of the more common fatal lesions of the nervous system. The sources 
of infection may be classified as adjacent and distant. The distant 
primary foci, which are found largely in the lungs, the pleura and the 
heart, are of no particular interest to us at present. The adjacent infec- 
tions are those of the middle ear, those of the nasal cavities and those 
of the scalp and the skull, the last group being of the least frequent 
occurrence. The intracranial complications of otitis media and mas- 
toiditis have already been given consideration.' 


SOURCE AND NATURE OF MATERIAL 


As a basis for this study, the protocols of 15,000 autopsies performed at the 
Los Angeles County Hospital over approximately seventeen years (1918 to 1935) 
were reviewed. These records are for the most part consecutive, although there 
were a few incomplete records which had to be discarded and in a few cases the 
record had been lost. The actual number of cases reviewed was 15,000, although 
the autopsy numbers run somewhat higher than this because of the facts just 
mentioned. In some instances examination was limited to the head, but in the 
group of cases to be considered no serious loss has been sustained through 
this limitation. The autopsies were done largely by resident pathologists, naturally 
with varying degrees of interest in the problems of present interest. Much of the 
material of special importance was brought by these residents to the Cajal Labo- 
ratory for more critical study. Thus one of us (C. B. C.) has been privileged 
to study the more important lesion in well over 12,000 autopsies. 

Of this series of 15,000 cases, in only 43 was the condition due primarily to 
paranasal sinusitis. In 4 other cases the infection obviously came from the region 
of the nares. There were 7 cases in which a primary malignant tumor invaded 
the skull, but in only 3 of these was the erosion followed by a suppurative lesion 
within the skull. In 1 case syphilitic erosion of the base of the skull provided 
an opening for infection to enter the intracranial space from the nasal sinuses. 
Thus, in a total of 51 cases an inflammatory lesion of the intracranial space was 
actually due to disease in the nasal cavities or the accessory nasal sinuses. In 11 
other cases infection in both the middle ear and the accessory nasal sinuses made 
it difficult or at times impossible to determine which focus was responsible for 
the intracranial lesion. In this contribution we shall deal with the intracranial 
complications of the second most common group of adjacent infections, namely, 
those of the nasal cavities and the accessory nasal sinuses. 

For a study of meningitis following trauma a survey was made of the 
protocols of 1,698 additional autopsies. In this series we discovered 64 instances of 
septic meningitis. In 25 cases the fracture line involved the ethmoid, the sphenoid 
or the frontal sinus and in 8 other cases both the anterior and the middle fossa 
were the seats of fracture lines, so the source of infection might — been either 
the accessory nasal sinuses or the middle ear. 


1. Courville, C. B., and Nielsen, J. M.: Fatal Complications of Otitis Media, 
with Particular Reference to the Intracranial Lesions in a Series of Ten Thousand 
Autopsies, Arch. Otolaryng. 19:451 (April) 1934; Intracranial Complications of 
Otitis Media and Mastoiditis: Statistical Study with Survey of Ten Thousand 
Necropsies, Acta oto-laryng. 21:19, 1934. 
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Bacteriologic Study.—Smears or cultures or both were made in the great 
majority of cases. When adequate culture studies were not made, the bacteriologic 
diagnosis was consequently often imperfect or incomplete. In the 66 cases which 
form the basis of this study, the organisms alleged to be the cause of the intracranial 
lesions were as follows: Pneumococcus in 24, Streptococcus in 12, Staphylococcus 
in 6, Bacillus influenzae in 2, Friedlander’s bacillus in 1, Coccidioides immitis in 1, 
Meningococcus in 1, Spirochaeta pallida in 1 and not stated or unclassified in 21. 
In 4 cases more than one organism was found: Staphylococcus and Pneumococcus 
in 1 case, Streptococcus and Pneumococcus in 1, Bacillus influenzae and Pneumo- 
coccus in 1 and “mixed”. organisms in 1. 


PATHWAYS OF INFECTION 


Infection may invade the intracranial space (1) by way of con- 
genital defects in the adjacent bony wall, (2) by extension through 
certain preformed pathways, such as the craniopharyngeal canal, (3) 
through bony defects consequent to osteomyelitis, local erosion of bone 
or fractures, (4) by way of blood vessels, particularly the venous 
channels, or (5) by way of the perineural sheaths of the olfactory 
nerves. The first three possible routes will be discussed subsequently 
in the section on bony lesions. The last two will be dealt with under 
the present heading. 

E.vtension by Way of Venous Channels.—This route is probably 
more important in the production of rhinogenic infectious lesions within 
the cranium than is commonly believed. The nasal cavities themselves 
are directly connected with the intracranial space by way of the foramen 
caecum. From the frontal sinuses infection may spread by way of the 
small veins in the diploe (veins of Breschet) and bone? to reach the 
dural veins * and at times the superior longitudinal sinus itself.* | The 
ethmoid veins form connections with the dural veins ° and the cavernous 
sinuses through the ophthalmic veins. The small veins which accom- 
pany the roots of the olfactory nerve through the lamina cribrosa may 
likewise carry infection into the dural veins.* The sphenopalatine veins 
connect with the ophthalmic veins by way of the pterygoid plexus. 
Veins from the sphenoid sinus may communicate more or less directly 


2. Sternberg, H.: Ueber den zerebralen Infectionsweg bei Stirnhéhleneiterung 
und makroskopisch intaktem Knochen, Monatschr. f. Ohrenh. 57:44, 1923. 

3. Coates, G. M., and Gordon, W.: Intracranial Complications of Rhinogenic 
Origin, M. Times & Long Island M. J. 63:302 (Oct.) 1935. 

4. Hogewind, F.: Osteophlebitis der Schadelknochen mit perakutem Verlauf 
bei akuter Entziindung der Stirnhéhle, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 
105:54, 1919-1920. 

5. Hajek, M.: Ein Beitrag zum Studium des Infectionsweges bei der rhino- 
genen Gehirnkomplikation, Arch. f. Laryng. u. Rhin. 16:290, 1906. 

6. Dreyfuss, R.: Zur pathologischen Anatomie der Brustdriise: Die Krank- 
heiten des Gehirns, Jena, Gustav Fischer, 1896, pp. 45 and 46. 
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with the cavernous sinuses.* In some instances there persists, if not 
obliterated in the process of pneumatization, a vascular fibrous band 
which originally stretched between the presphenoid and the alisphenoid 
and which forms a path connecting the interior of the sphenoid sinus 
with the intracranial space.* Veins of the posterior portion of the 
maxillary sinus drain into the pterygoid plexus and thence into the 
cavernous sinus. 

Rarely infection may reach the intracranial space by roundabout 
routes. Killian® has drawn attention to the fact that infection may 
reach the superior longitudinal sinus by way of the parietal emissary 
veins from frontogenic infections of the scalp. 

Eagleton '® expressed the belief that infection may reach the caver- 
nous sinus from the accessary nasal sinuses by way of the carotid venous 
plexus, although this is probably not of common occurrence. 

Extension Along the Perineural Spaces About the Olfactory Nerves. 
—This type of extension probably accounts for meningitis in some 
cases. These perineural spaces resemble lymph spaces, with which they 
were consistently confused by early writers." 

As a result of experiments on fresh cadavers, Zwillinger '* came 
to the conclusion that there was a definite connection between the 
lymph spaces of the nasal mucosa and the subarachnoid space and 
between the frontal sinuses and the subarachnoid space. At about the 
same time Turner '* concluded that this was not the case but that infec- 


7. Emerson, F. P.: Report of a Fatal Operative Case Showing Developmental 
Absence of the Outer Sphenoidal Wall and in the Place a Large Vein Com- 
municating Directly with the Cavernous Sinus; Autopsy, Tr. Am. Laryng., Rhin. 
& Otol. Soc., 1908, p. 380. 

8. Van Gilse, P. H. G.: Investigations on the Development of the Sphenoidal 
Sinus, J. Laryng. & Otol. 41:137 (March) 1926. 

9. Killian, G.: Die Thrombophlebitis des oberen Langsblutleiters nach Ent- 
zundung der Stirnhéhlenschleimhaut, Ztschr. f. Ohrenh. 37:343, 1900. 

10. Eagleton, W. P.: Carotid Venous Plexus as a Path of Infection in Throm- 
hophlebitis of the Cavernous Sinus: Its Relation to Retropharyngeal and Sphe- 
noidal Suppuration, Arch. Surg. 15:275 (Aug.) 1927. 

11. The early conception of the possible existence of such spaces between the 
nasal mucosa and the subarachnoid space was based largely on the experimental 
work of A. Key and G. Retzius (Studien in der Anatomie des Nervensystems 
und des Bindegewebes, Stockholm, Samson & Wallin, 1875-1876, vol. 1, p. 217). 

12. Zwillinger, H.: Die Lymphbahnen des oberen Nasenabschnittes und deren 
Beziehungen zu den perimeningeal Lymphraumen, Verhandl. d. internat. Laryngo- 
Rhin.-Kong., 1912, p. 185; Experimentelle Untersuchungen zur Mechanik der 
intrakraniellen und zerebralen Komplikationen der Stirnhéhlenentziindungen, Arch. 
f. Laryng. u. Rhin. 28:271, 1914. 

13. Turner, A. L.: The Spread of Bacteriological Infections from the Nasal 
and Naso-Pharyngeal Cavities by Way of Lymphatic Channels, Edinburgh M. J. 
7:409 (Nov.) 1911. 
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tion passed along the perineural channels instead. As proof he cited 
the case of Hayen, in which ferric chloride used in a nasal tampon was 
found after death in the substance of the olfactory bulb and tract, evi- 
dently as a result of extension along the olfactory nerves. This has 
been proved subsequently by the experimental work of Clark.* <A 
solution of potassium ferrocyanide and iron and ammonium citrates 
dropped in the nasal cavities of experimental animals reached the brain 
within an hour, apparently by way of the sheaths of the olfactory 
nerves. It now is generally conceded that lymphatic communication 


= 


Fig. 1—Paths of infection from the accessory nasal sinuses into the intracranial 
space. A shows the routes from the frontal sinuses, the ethmoid cells and the 
sphenoid sinuses; B, rare extension from the antrum to the middle fossa of the 
skull and C, routes of extension into the frontal lobe by thrombosis of the superior 
longitudinal sinus or subdural abscess. (Pathology of the Central Nervous System, 
Pacific Press, Mountain View, Calif.) 


between the nose and the accessory nasal sinuses does not exist but 
that infections which leave no telltale trace of their path have traveled 
by way of the perineural sheaths or the communicating venous channels. 


14. Clark, W. E. le G.: Report to the Committee on Vaccination on an 
Anatomical Investigation into the Routes by Which Infections May Pass from the 
Nasal Cavities into the Brain, Reports on Public Health and Medical Subjects, 
no. 54, London, His Majesty's Stationery Office, 1929. 
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PATHOLOGIC LESIONS 


INFECTIOUS LESIONS OF THE FRONTAL, MAXILLARY, ETHMOID 
AND SPHENOID BONES AND THEIR RELATIONSHIP TO 
INTRACRANIAL DISEASE 


While secondary bony lesions are less important in the spread of 
infection from the accessory nasal sinuses into the intracranial space 
than are such lesions consequent to otitis media and mastoiditis, they 
present definite characteristics and often constitute serious lesions in 
themselves. In this connection we are concerned with (1) dehiscence, 
(2) spreading osteomyelitis of the frontal bone, (3) focal erosion of 
the posterior plate of the frontal bone, (4) osteitis and osteomyelitis 
of the ethmoid, the sphenoid and the maxillary bone, (5) fracture of 
the frontal and the ethmoid bone, (6) erosion of bone by tumor and 
(7) certain rarer bony lesions which may prove to be significant in 
intracranial infections. 

There can be but little doubt that the anatomic characteristics of 
the bones forming the walls of the intracranial sinuses at times play 
a role in favoring or hindering the spread of infection into the intra- 
cranial space. Among other possible factors, the size, the structure 
and the type of union with other bones and the arrangement of bony 
atria and vascular canals are the deciding factors in some instances. 
Onodi ** concluded that thick, spongy, vascular diploic walls, as well 
as thin walls of sinuses, favor the intracranial extension of infection. 
He expressed the belief that infection may spread from one sinus to 
another and then invade the intracranial space. Eagleton '® recently 
asserted that marrow-containing bone, on the other hand, such as is 
found in the sphenoid base, is a definite barrier to infection. As for 
thickness of walls, it is well known that in many instances the bone is 
unusually thin, especially about the sphenoid, where the bone may be 
as thin as 0.25 mm.'* The ethmoid walls are notoriously thin. Ana- 
tomic variations in the extent of the sinuses probably are important in 
some cases. Other factors being equal, infection is more apt to invade 
the cranium from a large sinus than from a small one.’* A large 
sphenoid sinus extending well out into the great wings may even favor 


15. Onodi, A.: The Oculo-Orbital, Intra-Cranial and Cerebral Complications of 
Diseases of the Nasal Accessory Sinuses, Laryngoscope 19:801 (Nov.) 1909. 

16. Eagleton, W. P.: A New Classification of the Bones Forming the Skull, 
Arch. Otolaryng. 24:158 (Aug.) 1936. 

17. Gibson, J. A.: The Sphenoidal Sinus: A Study Based on the Examination 
of Eighty-Five Specimens, J. A. M. A. 51:2103 (Dec. 19) 1908. 

18. It has always been a matter of unusual interest that the tremendous frontal 
and other sinuses of an acromegalic patient are practically never infected. Intra- 
cranial extension in such cases has as yet not been reported. 
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invasion of the temporal lobes.'? Asymmetry of the sinuses often 
explains the peculiarities of intracranial extension. A septum between 
frontal sinuses which is displaced to one side may explain, for example, 
contralateral or bilateral frontal abscess secondary to infection involving 
but one sinus. 

The arrangement of vascular channels in the bone, and particularly 
the presence of certain canals, such as the semicanalis ethmoidalis * 
and the craniopharyngeal canal,?° may account for intracranial compli- 
cations. Druss *' reported a case of meningitis in which he believed 
the infection reached the meninges by way of the craniopharyngeal 
canal. 

Dehiscences of Bone.—These have long been looked on as possible 
avenues for intracranial extension of infection in the sinuses. Zucker- 
kandl ** described the anatomic distribution of these bony defects. He 
stated that there were no known deficiencies of the walls of the maxil- 
lary sinuses which might lead directly to the formation of intracranial 
lesions. Dreyfuss * and Gerber ** apparently were in full accord with 
these views. 

Dehiscences of the posterior wall of the frontal sinus are possible 
avenues of infection, according to Zwillinger.'* In the case described 
by Froboese,** a congenital opening in the lamina cribrosa, through 
which the dura bulged, was apparently responsible for postoperative 


meningitis. A congenital opening through the lamina papyracea may 
indirectly cause an intracranial lesion, especially thrombosis of the 
cavernous sinuses, by means of an intercurrent orbital infection. 

Schreyer ** described a case of fatal postoperative purulent menin- 
gitis in which there were bilateral dehiscences in the lamina cribrosa. 
Congenital openings in the walls of the sphenoid sinus have been blamed 
for the passage of infection into the cranial space.*° 


19. Schaeffer, J. P.: The Sphenoidal Sinus and the Temporal Lobe, J. A. M. A. 
76:1488 (May 28) 1921. 

20. Pratt, J. A.: Avenues of Intracranial Infection from the Nose, Particularly 
Following Nasal Surgery; Also Relation of External Infection to Intracranial 
Complications, Ann. Otol., Rhin. & Laryng. 37:981 (Sept.) 1928. 

21. Druss, J. G.: Intracranial Complications Associated with Disease of the 
Sphenoid Bone, Arch. Otolaryng. 10:39 (July) 1929. 

22. Zuckerkandl, E.: Normale und pathologische Anatomie der Nasenhdhle 
und ihrer pneumatischen Anhange, ed. 2, Vienna, W. Braumiiller, 1893, vol. 1, 
pp. 286, 287, 326, 333 and 345. 

23. Gerber, P. H.: Die Komplikationen der Stirnhéhlenentziindungen ; Beitrage 
zur Anatomie und Klinik der Stirnhéhlen, Berlin, S. Karger, 1909, p. 185. 

24. Froboese, C.: Missbildung der Lamina cribrosa des Os ethmoidale als 
Ursache der eitrigen Meningitis, Berl. klin. Wchnschr. 54:1219 (Dec. 17) 1917. 

25. Schreyer, W.: Ueber cerebrale und septische Komplikationen bei Nasen- 
nebenhéhleneiterung, Ztschr. f. Hals-, Nasen- u. Ohrenh. 25:218 (Dec. 18) 1929. 

26. Meyer, A. W.: Sinister Unrecorded Anomalies of the Sphenoid, Ann. Otol., 
Rhin. & Laryng. 24:257 (June) 1915. See also Emerson.? 
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Dehiscences, usually through the cribriform plate, have been con- 
sidered the avenue of escape of fluid in cases of spontaneous cerebro- 
spinal rhinorrhea. Meningitis is often the cause of death in such cases.** 


Spreading Rhinogenic Osteomyelitis—This condition usually com- 
plicates frontal sinusitis, often following surgical treatment of this 
condition. Even in cases of fulminating involvement with widespread 
extension the only intracranial lesion may be an extradural abscess.** 
In one of his early studies, McKenzie ** collected a series of 45 cases. 
He did not mention the occurrence of extradural abscess. The intra- 
cranial lesions in the cases in which the disease was fatal were subdural 
abscess (3 cases), thrombophlebitis of the dural sinuses (9 cases), 
abscess of the brain (10 cases) and leptomeningitis. In the unusual 
case of Hogewind * osteomyelitis of the skull was accompanied by extra- 
dural and subdural abscess, septic meningitis and thrombosis of the 
ophthalmic veins, the right cavernous sinus and the superior longitudinal 
sinus. Hogewind interpreted Killian’s® statements as expressing the 
belief that osteomyelitis is one of the stages in the pathogenesis of 
rhinogenic thrombosis of the superior longitudinal sinus. 

Of 7 cases of osteomyelitis of the frontal bone in our series, extra- 
dural abscess was found in 2, subdural abscess in 1, septic meningitis 
in 3, frontal abscess in 1 and abscess in the tip of the temporal lobe in 1. 

Focal Erosion of the Posterior Plate of the Frontal Bone.—In con- 
trast to the extensive involvement of the frontal bone by osteomyelitis 
is the more circumscribed osteitis of the posterior wall of the frontal 
sinus, which is evidence of focal necrosis of the bone. This is probably 
a result of phlebitis of the small penetrating veins. Such bony lesions 
are apt to result in focal extradural and dural lesions, subdural abscess, 
septic meningitis and adjacent frontal abscess.*° Of a series of 20 


27. Locke, C. E.: The Spontaneous Escape of Cerebrospinal Fluid Through 
the Nose: Its Occurrence with Brain Tumor, Arch. Neurol. & Psychiat. 15:309 
(March) 1926. 

28. Extradural abscess is usually a direct complication of osteomyelitis, a result 
of irregular and often extensive necrosis of the inner table of the skull. A. C. 
Furstenberg (Pathology of the Spread of Osteomyelitis of the Skull, Laryngo- 
scope 44:470 [June] 1934) expressed the opinion, however, that extradural abscess 
is the cause of osteomyelitis of the skull and accounts for foci in the diploic space 
at a distance from the main bony lesion. This opinion is not in accord with the 
consensus (see Dreyfuss, R.: Rhinogene Gehirnaffektionen, Internat. Zentralbl. f. 
Ohrenh. 6:103, 1907) and does not coincide with our own observations. It seems 
more logical to believe that extradural abscess is a consequence of osteomyelitis 
_and that distant foci are the result of extension along diploic channels. 

29. McKenzie, D.: Diffuse Osteomyelitis from Nasal Sinus Suppuration, J. 
Laryng., Rhin. & Otol. 28:6 and 129, 1913. 

30. Evans, W.: Pathology and Aetiology of Brain Abscess, Lancet 1:1231 
(June 6); 1289 (June 13) 1931. 
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cases studied by Turner and Reynolds,*' septic meningitis was foun: 
in 16, thrombosis of the cavernous sinus in 1, subdural abscess in |. 
abscess of the frontal lobe in 3 and of the temporal lobe in 1 and acute 
edema of the brain in 2. In only 2 of our cases was there a focal ero- 
sion of the posterior wall of the frontal sinus. 

Osteitis or Osteomyelitis of the Ethmoid and the Sphenoid Bone.— 
This type is rare. In most cases bony lesions of the ethmoid and sphe- 


Fig. 2.—Rhinogenic osteomyelitis of the skull, showing extensive involvement 
of the inner table of the skull secondary to acute empyema of the frontal sinus 
(see fig. 3 for associated extradural abscess. ). 


noid sinuses occur in the form of focal osteitis of the walls of the 
sinuses. In the ethmoid sinus, osteitis of the lamina cribrosa leads to 
meningitis, while osteitis of the lamina papyracea leads to orbital cellu- 
litis and thrombosis of the ophthalmic veins, at times with consequent 


31. Turner, A. L., and Reynolds, F. E.: Intracranial Pyogenic Diseases: A 
Pathological and Clinical Study of the Pathways of Infection from the Face, the 
Nasal and Paranasal Air-Cavities, Edinburgh, Oliver & Boyd, 1931. p. 243. 
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thrombosis of the cavernous sinuses. There were 3 cases of localized 
erosion of the roof or the wall of the sphenoid sinus in our series. 
Actual gross necrosis of the ethmoid bone seems to be somewhat 
uncommon. No case in which such a condition was definitely estab- 
lished was -found in our series of 15,000 autopsies. 

While still rare, osteitis of the walls of the sinus or osteomyelitis of 
the wings of the sphenoid bone is more common. Gross osteitis of the 
walls of the sphenoid sinus, like that of the ethmoid sinuses, is uncom- 
mon, and we have seen no example of this lesion.** Wertheim ** found 
only 1 case in which there was such a lesion in a series of 10,394 cases. 
On the other hand, a number of cases of osteomyelitis of the solid por- 
tion of the sphenoid bone with intracranial complications have been 
reported. Meningitis,** thrombosis of the cavernous sinus *° and rarely 
abscess of the brain,**® usually of the temporal lobe, may follow this 
lesion. 

Osteomyelitis of the Maxillary Bone-——When secondary to maxil- 
lary sinusitis this condition may result in intracranial suppurative 
lesions. Acute osteomyelitis in this bone seems to have a special pre- 
dilection for early infancy, when intracranial complications are rare, 
although thrombosis of the cavernous sinuses ** and abscess of the 
brain ** have been reported. 


32. In this connection should be mentioned the possible relationship between 
cerebrospinal or epidemic meningitis and sphenoiditis. In 3 cases in which autopsy 
was performed, D. Embleton and E. A. Peters (Cerebrospinal Fevers and the 
Sphenoidal Sinus, Lancet 1:1078 [May 22] 1915) found the sphenoid filled with 
pus. They expressed the belief that the infection may reach the meninges by this 
route. E. A. Peters (Sphenoidal Sinus Empyema in Cerebrospinal Meningitis, 
J. Laryng., Rhin. & Otol. 35:11 [Jan.] 1920) expressed accord with this view. 

33. Wertheim, E.: Beitrage zur Pathologie und Klinik der Erkrankungen der 
Nasennebenhohlen, Arch. f. Laryng. u. Rhin. 11:169, 1901. 

34. Kaufman, A., and Hartmere, S. J.: Latent Osteomyelitis of the Sphenoid 
Bone Reactivated by Trauma with Death from Meningitis, Laryngoscope 44:477 
(June) 1934. 

35. Lawson, L. J.: Osteomyelitis of the Sphenoid Bone, Arch. Otolaryng. 25:1 
(Jan.) 1937. 

36. Berry G.: Brain Abscess of Paranasal Sinus Origin, Laryngoscope 34:346 
(May) 1924. Smith, A. T.: Two Cases of Abscess of the Brain Presenting Some 
Interesting Features, Arch. Otolaryng. 11:677 (May) 1930. 

37. Lederer, F. L.: Pathogenesis and End-Results of Dural Sinus Thrombosis, 
Arch. Otolaryng. 19:410 (March) 1934; Fulminant Sinus Disease: Study of 
Pathogenesis, Surg., Gynec. & Obst. 60:645 (March) 1935. 

38. (a) Lemon, A. N.: Report of Case of Maxillary Sinusitis with Com- 
plicating Spreading Osteomyelitis, Brain Abscess and Death, Laryngoscope 46: 
754 (Oct.) 1936. (b) Bénninghaus: Die Operationen an den Nebenhdhlen der 
Nase, in Katz, L.; Preysing, H., and Blumenfeld, F.: Handbuch der speziellen 
Chirurgie des Ohres und der oberen Luftwege, ed. 2, Wiirzburg, Curt Kabitzsch, 
1913, vol. 3, p. 236-420. 
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In our series 1 patient with osteomyelitis of the maxillary and the 
sphenoid bone showed direct extension from the maxillary bone 
through the dura (with subdural abscess) into the tip of the temporal 
lobe and formation of an abscess. A second patient had gangrenous 
osteomyelitis of the right maxillary bone, a local subdural abscess and 
abscess in the tip of the right temporal lobe. 

Fractures of the Frontal and the Ethmoid Bone.—Fracture of these 
bones constitutes an important type of bony lesion leading to intra- 
cranial complications, commonly meningitis. Posttraumatic septic men- 
ingitis may result after fracture (1) through the accessory nasal sinuses, 
(2) through the petrous bone and the middle ear, (3) through both 
regions or (4) through some other portion, such as the vault. Fracture 
through the accessory nasal sinuses probably results in meningitis more 
often than fracture through other parts because of the potentially infec- 
tious state of these cavities.*® 

Schreyer * studied 3 cases of meningitis following fracture through 
the frontal and ethmoid cells. Among 34 cases of rhinogenic menin- 
gitis studied in the Graz clinic in nine years, Kindler *° found 7 in 
which the condition was due to basal fracture of the skull involving the 
accessory nasal sinuses. 

Von Hansemann *' described several instances of septic meningitis 
which followed explosions of hand grenades. At autopsy, fractures 
through the lamina cribrosa were observed. 

In an additional series of 64 cases of post-traumatic septic menin- 
gitis recently reviewed by Dr. C. Don Platner and one of us (C. B. C.), 
fracture through the frontal sinus alone was found in but 1 case, frac- 
ture through the frontal and ethmoid sinuses in 3 cases and fracture 
through the ethmoid sinuses in 12 cases. In 10 cases the fracture was 
described as passing through the anterior fossa, the exact sinus involved 
not being definitely indicated. In 8 cases fracture through both the 
ethmoid and the petrous bone was found. A separate report of these 
cases will be published elsewhere. 


39. It must be remembered in this connection that many patients with serious 
injuries die as the result of other traumatic lesions, such as cerebral contusions, 
hemorrhage, edema, etc., before meningitis has time to develop. Evidence of 
infection in the form of meningeal and ventricular exudate may be found micro- 
scopically in patients who die from the aforementioned lesions within two or 


three days. 

40. Kindler, W.: Die rhinogene Meningitis nach 9 jahrigen Erfahrungen an 
der Grazer Klinik (1922-1930), Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 
29:309 (Jan.) 1932. 

41. von Hansemann, D.: Die Perforation der Lamina cribrosa durch Luft- 
druck, Berl. klin. Wehnschr. 54:430 (April 30) 1917. 
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Erosion of Bone by Tumor.—This manifestation is of interest in 
that it provides an avenue for invasion of infection. After a survey 
of 84 collected cases, Bonninghaus ** concluded that the patients so 
afflicted usually die of consequent meningitis or abscess of the brain. 

In this series of 15,000 autopsies, 7 cases of secondary intracranial 
tumor originating within the accessory nasal sinuses were found. In 
3 instances there was an intracranial infectious lesion. In 1 of these, 
a case of carcinoma of the frontal sinus, there was septic meningitis 
due to mixed infection. In the second, carcinoma of the sphenoid had 
eroded the bone locally and there was a purulent exudate in the meninges 
at the base of the brain. In the third, squamous cell carcinoma of the 
left maxillary sinus extended into the adjacent middle fossa of the 
skull, and there were consequent local pachymeningitis, thrombosis of 
the left cavernous sinus and septic meningitis and an abscess of the left 
temporal lobe which ruptured into the inferior horn of the left lateral 
ventricle. 

Certain rare causes of erosion of bone may be responsible for an 
infectious lesion of the meninges or the brain. A case of osteomyelitis 
secondary to actinomycosis of the sphenoid with consequent actinomy- 
cotic meningitis and abscess of the brain has been reported by Kramer 
and Som.** Seecof ** reported a case of osteomyelitis of the skull, due 
to a mixed infection with Vincent’s organisms and other bacteria, which 
was followed by meningitis. 

In 1 of our cases a syphilitic erosion into the middle fossa of the 
skull from the maxillary sinus was followed by septic meningitis. 


INFECTIOUS LESIONS OF THE DURA MATER 


The dural lesions which may develop after infection in the acces- 
sory nasal sinuses are (1) pachymeningitis externa and extradural 
abscess, (2) pachymeningitis penetrans and dural fistula and (3) pachy- 
meningitis interna and subdural abscess. The pathogenesis, character 
and extent of these lesions consequent to infection in the various sinuses 
will be discussed in order. ; 

Pachymeningitis Externa and Extradural Abscess.—These lesions 
occur most commonly after frontal sinusitis—in fact, are almost exclu- 
sively consequent to frontal sinusitis. This is to be explained largely by 
the local anatomic situation. The dura behind the posterior wall of 


2. Bonninghaus, cited by McKenzie.*® 

43. Kramer, R., and Som, M. L.: Actinomycosis of the Sphenoid with Actino- 
mycotic Meningitis and Brain Abscess, Ann. Otol., Rhin. & Laryng. 44:973 (Dec.) 
1935. 

44. Seecof, D. P.: Vincent’s Organisms in Chronic Sinusitis, Osteomyelitis of 
Frontal Bone, Orbital Cellulitis, Meningitis and Pulmonary Gangrene: Report of 
Case, Arch. Otolaryng. 10:384 (Oct.) 1929. 
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the frontal sinus presents a broad exposure to infection and is less 
adherent to the bone than at other points. Furthermore, its veins com- 
municate with the veins in the bone and the mucous membrane of the 
frontal sinus. On the other hand, the dura in the vicinity of the ethmoid 
and sphenoid sinuses is markedly adherent to the bone; less numerous 
venous communications are present, and a relatively small area is 
exposed to infection. While pachymeningitis and extradural abscess 
can occur, these lesions are rare and are usually of limited extent. 

Extradural lesions are usually to be classified as surgical rather than 
postmortem lesions, particularly those small foci which develop behind 
necrotic areas in the posterior wall of the frontal sinus. More exten- 
sive lesions are common in cases of spreading osteomyelitis of the 
frontal bone. In cases in which autopsy has been performed the extra- 
dural lesions have been noted at times to be extensive, to present irreg- 
ular margins and to tend to follow the midline of the skull rather than 
spreading out laterally. The exudate varies from fibrin to liquid pus. 

The early observers paid little or no attention to these dural lesions. 
Killian,® however, recognized extradural abscess as a specific lesion and 
considered it to be the cause in some instances of subperiosteal abscess, 
the infection having extended externally by way of the emissary veins. 
Dreyfuss ** mentioned the occurrence of extradural abscess as a surgical 
complication in 5 cases but did not indicate its incidence in the remain- 
ing 86 collected cases of intracranial complications consequent to frontal 
sinusitis. He stated that extradural abscess was sometimes associated 
with meningitis after sphenoid sinusitis. In a more critical survey of 
110 collected cases of intracranial complications from frontal sinusitis, 
Gerber ** found 52 cases of extradural abscess. 

As recent a writer as Toti,*® in surveying a series of 263 cases 
reported since the time of Dreyfuss and Gerber, put all 25 instances of 
dural lesion in one group. Nineteen of these followed frontal sinusitis, 
and 4 others, pansinusitis. In 3 cases the dural lesion was consequent 
to ethmoiditis. 

In our own series, of the 66 cases in which autopsy was performed, 
evidence of extradural infection was found in 11. In 7 cases the extra- 
dural infection was secondary to a frontal sinusitis (in 4 cases the 
extradural abscess was circumscribed and in 3 more extensive). In 2 
cases the sphenoid was the source of infection (pachymeningitis externa 
was present in 1 case, and there was frank extradural pus about the 


45. Dreyfuss, R.: Rhinogene Gehirnaffektionen, Internat. Zentralbl. f. Ohrenh. 
6:103, 1907. 

46. Toti, E.: Kasuistik der intrakraniellen Komplikationen akuter und chron- 
ischer Nebenhohlenerkrankungen seit den arbeiten von Gerber und Dreyfuss bis 
zum Jahre 1923, Ztschr. f. Hals-, Nasen- u. Ohrenh. 7:41, 1923. 
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optic foramen in the other). In 2 cases there was a local extradural 
infectious lesion at the apex of the middle fossa, secondary to maxillary 
sinusitis. 

Pachymeningitis Penetrans and Dural Fistula-—These dural lesions 
are relatively rare as compared with those secondary to otitis media and 
mastoiditis. The term pachymeningitis penetrans refers to a circum- 
scribed infection of both layers of the dura from the external surface 


Fig. 3.—Rhinogenic extradural abscess, associated with osteomyelitis of the 
skull (see fig. 2). A subdural abscess is evident on the left side. 


to the subdural space. When the infectious process is focalized, necrosis 
takes place and a dural fistula results. This lesion is rare and occurs 
usually after frontal sinusitis. 

Pachymeningitis penetrans occurs typically in rare cases, with intra- 
cranial extension from maxillary sinusitis. Osteomyelitis in the 
posterior and the upper portion of the wall of the sinus results in pene- 
trating pachymeningitis with adhesion to the brain and the formation 
of a cortical or a subcortical abscess within the tip of the temporal lobe. 
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Pachymeningitis Interna and Subdural Abscess.—These lesions ar« 
of unusual interest and of considerable clinical importance. Aside from 
the relatively rare instances of focal subdural infection in the apex of 
the middle fossa of the skull secondary to maxillary sinusitis, subdura! 
abscess is most commonly secondary to acute and subacute frontal sinu- 
sitis (empyema of the frontal sinus). 

A survey of the literature alone suggests that such lesions must be 
rare, although a study of complications of frontal sinusitis at autopsy 
shows them to be fairly common. Dreyfuss ** found 5 instances of 


Fig. 4.—Rhinogenic subdural abscess, showing fibrinopurulent exudate adherent 
to the inner surface of the dura and the outer surface of the left cerebral hemi- 
sphere. Marked depressions are still evident over the upper portion of the frontal 
lobe and the superior parietal lobule, due to localized accumulation of pus. 


subdural abscess in a series of 91 cases of intracranial complications. 
Gerber ** found 9 cases of clearcut subdural abscess secondary to frontal 
sinusitis in a series of 110 collected cases. Two other cases were some- 
what doubtful. Toti,*® no doubt, included a number of cases of these 
lesions among his cases of “pachymeningitis and extradural and sub- 
dural abscess” in a tabulated series of 263 cases of rhinogenic complica- 
tions. McKenzie ** found 3 cases of subdural abscess in a series of 
45 cases of osteomyelitis of the skull secondary to frontal sinusitis. 
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In our series were recorded 8 instances of subdural infectious 
lesions. In 5 and possibly a sixth (a case of pansinusitis) of these the 
infection was evidently secondary to empyema of the frontal sinus. 
In the other 2, it was probably secondary to maxillary sinusitis and 
was a part of the pathologic picture of pachymeningitis penetrans. 
Subdural abscess secondary to frontal sinusitis is often extensive, 
the exudate covering a major portion of the dorsolateral surface of 
the cerebral hemisphere. It may extend into the superior longitudinal 
fissure and less commonly to the orbital surface of the frontal lobe. It 
may come to involve the dorsolateral surface of the opposite hemisphere 
as well. In cases in which the involvement is subacute or chronic one 
or more abscesses of the brain, often distant from the frontal sinus, 
may result. A separate study of this type of lesion and its associated 
and consequent complications is being conducted. 


THROMBOSIS OF THE INTRACRANIAL VENOUS CHANNELS 


The more common occurrence of thrombosis of the lateral sinus 
consequent to otitis media has tended to obscure the fact that rhinogenic 
thrombosis of the dural sinuses may likewise occur and, in fact, is not 
uncommon. <A survey of the literature on the subject discloses a 
remarkable variation in the pathway of the infection, the sinus so 
affected, the nature of the lesion and the character and extent of the 
complications. In this connection we shall be concerned chiefly with 
(1) thrombosis of the cavernous sinuses, commonly of sphenoid origin, 
(2) thrombosis of the superior longitudinal (sagittal) sinus, chiefly of 
frontal origin, and (3) rarer instances of rhinogenic thrombosis of 
other dural sinuses. 

Thrombosis of the Cavernous Sinuses——Thrombosis of the caver- 
nous sinuses more commonly follows infectious lesions of the face than 
those of the accessory nasal sinuses, although disease of the latter is 
definitely responsible in many instances. In a survey of etiologic factors 
in a series of 182 collected cases, Dwight and Germain ** found only 9 
in which nasal disease was responsible for the lesion. Smith ** made 
a survey of 140 cases, including the cases collected by Dwight and 
Germain, and found 13 (9.3 per cent) in which the condition was due 
to sinusitis. Eagleton * found the sinuses responsible in 7 of 25 cases 


47. Dwight, E. W., and Germain, H. H.: Thrombosis of the Cavernous Sinus 
with Report of Four Cases, Including One Cranial Operation, Boston M. & S. J. 
146:456 (May 1) 1902. 

48. Smith, D.: Cavernous Sinus Thrombosis, with Notes of Five Cases, Arch. 
Ophth. 47:482 (Sept.) 1918. 

49. Eagleton, W. P.: Cavernous Sinus Thrombophlebitis and Allied Septic 
and Traumatic Lesions of the Basal Venous Sinuses: A Clinical Study of Blood 
Stream Infection, New York, The Macmillan Company, 1926. 
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of this condition which he studied. The lesion was due to sinusitis in 
3 of the 12 cases of thrombosis of the cavernous sinus among 50,000 
cases in which operation was performed at the Johns Hopkins Hos- 
pital.°° We have taken occasion to tabulate a number of series of 
reported cases and have found that, including our own, 16 per cent oi 
cases of thrombosis of the cavernous sinus were consequent to infection 
in the nose or the accessory sinuses (table 1). 

It is a matter of interest that any one of the accessory nasal sinuses 
may be the source of the infection. In 1896 Dreyfuss * concluded that 
thrombosis of the cavernous sinus was the most common complication 


Source of Infection in Infectious Cavernous Thrombophlebitis 


Primary Lesion 


Sinuses 
and Ear 
Intra- and Mouth 
nasal Mas- and 
Author Lesions toid Dental Nares Throat Ete. Stated Tota! 


Dwight and Germain ‘7 9 43 14 ne i 40 28 134 

Langworthy, H. G.: Pathological Af- 
fections of the Cavernous Sinus, 
Illinois M. J. 29: 392, 1916 

Smith 

Jackson (cited by Smith *5) 

Chisholm and Watkins °° 

Eagleton *® 

Dixon ®§ 

Goldman 

Searpellino, Stookey and Hall ** 

Courville and Rosenvold (present 
study) 


Com 


2 cases the infection probably sprang from the sinuses, but this was not proved. 
2 cases there was associated sphenoid involvement. 
2 cases there was severe sinusitis, but this was of dental origin. 
§ In this case there was associated marked ethmoid and sphenoid disease. The responsible 
factor was not certain. 


of sphenoiditis. Since that time it has been commonly recognized that 
of the various infectious lesions of the nasal or accessory nasal cavities, 
sphenoiditis is most apt to result in this lesion.’° Turner and Reynolds * 
stated that in Burger’s tabulation of 534 cases of intracranial complica- 
tions of disease of the accessory nasal sinuses thrombosis of the caver- 
nous sinus was found in 61 cases, in 38 being secondary to sphenoiditis. 
This is probably due to the direct connections between the veins drain- 
ing the sphenoid sinus and the cavernous sinus or the carotid venous 
plexus. Thrombosis of the cavernous sinus secondary to sphenoiditis 
is commonly followed by septic meningitis, although temporal abscess 


50. Chisholm, J. J., and Watkins, S. S.: Twelve Cases of Thrombosis of the 
Cavernous Sinus, from a Study of 50,000 Surgical Histories in Johns Hopkins 
Hospital, Arch. Surg. 1:483 (Nov.) 1920. 
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has been described as a complication.*® Hagerup *' found 4 cases of 
thrombosis of the cavernous sinus in a series of 33 cases of rhinogenic 
intracranial complications taken from the records of the Municipal 
Hospital at Copenhagen, Denmark, between 1906 and 1933. In 2 cases 
sphenoiditis was evidently the cause, in 1 there was ethmoiditis and in 
the fourth pansinusitis was found. 

In the case of this lesion after ethmoiditis the condition proceeds 
usually from the formation of orbital cellulitis or an abscess resulting 
from an extension through the lamina papyracea to thrombosis of the 
cavernous sinus and finally to meningitis consequent to thrombosis of 
the ophthalmic or the ethmoid veins. This sequence of events is typi- 
cally shown in the cases of Maxwell.*? 

Thrombosis of the cavernous sinus after frontal sinusitis seems to 

_ follow a similar course, i. e., rupture of the infection through the orbital 
plate, resulting in orbital cellulitis or abscess and thrombosis of the 
ophthalmic The cases of Hogewind* and of Fraser and 
Stewart °° seem to be characteristic. Gerber ** found 4 cases of throm- 
bosis of the cavernous sinus in a series of 110 cases of intracranial 
complications secondary to frontal sinusitis. 

This lesion has followed infections of the nasal cavities proper. It 
has followed submucous resection,®* traumatic septal abscess °°’ and 
abscess of spontaneous origin.** The infection in these cases is thought 
to reach the cavernous sinus by way of the ethmoid or the sphenopala- 
tine veins, which drain into the pterygoid plexus and thence into the 


sinus. 


51. Hagerup, G.: Rhinogenous Intracranial Complications, on Basis of Mate- 
rial of Department for Diseases of the Ear of Municipal Hospital, Copenhagen, 
Acta oto-laryng. 24:321, 1936. 

52. Maxwell, D.: Analysis of the Statistical Tables for the Years 1907 to 
1926 Inclusive, Covering a Period of Twenty Years, J. Laryng. & Otol. 44:105 
(Feb.) 1929. 

53. Fraser, J. S., and Stewart, J. P.: Frontal Sinusitis: A Statistical Inves- 
tigation, Proc. Roy. Soc. Med. (Sect. Laryng) 24:23 (April) 1931. 

54. (a) Hays, H.: Two Cases of Septicemia Following Submucous Resection 
of the Nasal Septum; One Death, One Recovery, Am. J. Surg. 23:360 ( Nov.) 
1909. (b) Fabricant, N. D.: Cavernous Sinus Thrombosis Following Submucous 
Resection, Arch. Otolaryng. 17:635 (May) 1933. 

55. (a) Clay, J. V. F.: Abscess of the Nasal Septum Followed by Orbital 
and Cavernous Sinus Infection, J. Ophth., Otol. & Laryng. 26:254 (July) 1922. 
(b) Witchell, I. S.: Septal Abscess Followed by Cavernous Sinus Thrombosis and 
Meningitis, M. Rec. 144:493 (Dec. 2) 1936. 

56. Rosenberger, H. C.: Abscess of the Nasal Septum: Case Reports, Ohio 
State M. J. 25:463 (June) 1929. 
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Thrombosis may follow maxillary sinusitis,*’ and at times this asso- 
ciation occurs in infancy.** The infection travels by way of the orbit 
or by way of the pterygoid plexus.** 

In our series of cases we found definite thrombosis of the cavernous 
sinus consequent to sinusitis in 4, to ethmoiditis in 1, to sphenoiditis 
in 1, to both ethmoiditis and sphenoiditis in 1 and to sphenoiditis and 
frontal sinusitis in 1. Meningitis was present in 5 of the 8 cases. In 
1 other case this lesion followed tonsillectomy, although ethmoiditis 
was present. In 2 other cases both sphenoiditis and otitis media were 
present, leaving the etiology uncertain. In 3 additional cases infection 
within the external nares (ulceration or furunculosis) was evidently 
the cause of the lesion. 

The pathologic picture of thrombosis of the cavernous sinus is char- 
acteristic. Cavernous sinuses, one on either side of the sella turcica, 
together with the interposed coronary sinuses, are distended with a 
reddish gray antemortem clot, showing variable degrees of purulence. 
At times frank pus is found within the sinuses (intrasinal abscess). 
Pachymeningitis interna, manifested by a reddish green discoloration of 
the covering dura, is occasionally present. As to other associated 
lesions, thrombosis of the ophthalmic veins or of the petrosal and even 
the lateral sinuses, orbital edema, cellulitis or abscess, septic meningitis 
and rarely abscess of the brain are to be mentioned. Septic meningitis 
is the most common intracranial complication of this lesion. The rela- 
tionship of these two lesions will be discussed in a subsequent section. 

Thrombosis of the Superior Longitudinal (Sagittal) Sinus and Its 
Afferent Veins.—Septic thrombosis of this sinus is almost invariably 
a consequence of infection in the frontal sinus. In Gerber’s series of 
110 collected cases,** there were 10 cases of thrombosis of the superior 
longitudinal sinus, in 2 of which there was thrombosis of the cavernous 
sinus as well. In Burger’s series of 28 cases this condition in 23 was 
found to be due to frontal sinusitis.°* Zuckerkandl ** first called atten- 
tion to the connections between the veins draining the frontal sinuses 
and the superior longitudinal sinus. A direct avenue for infection is 
thus established. Killian * stated that there were four possible pathways 
which might be traversed from the frontal to the superior longitudinal 


57. Schlittler, E.: Ueber Komplikationen und Lebensagefahrlichkeit der Neben- 
hohleneiterungen, Internat. Zentralbl. f. Ohrenh. 18:328, 1920. 

58. Thrombosis of the cavernous sinus may be due to some other and more 
distant cause, in spite of the presence of infection in the regional air sinuses, as 
Eagleton (footnotes 10 and 49) has shown. Likewise, thrombosis may be due 
to a local lesion, such as ethmoiditis or sphenoiditis, when some other more 
obvious cause may be blamed. This was suggested in the cases of Kaufman and 
Hartmere and of Fabricant.54 

59. Burger, cited by Turner and Reynolds.*" 
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sinus: (1) through bone by direct or indirect extension; (2) through 
the diploic veins, some of which ultimately drain into the superior longi- 
tudinal sinus, by infection with osteomyelitis ; (3) through vascular con- 
nections between the frontal and the superior longitudinal sinus, and 
(4) through communication between the veins of the galea (infected 
by osteomyelitis) and the superior longitudinal sinus, by way of the 
parietal emissary vein. 

In 1907 Dreyfuss ** collected 11 cases in which the condition was 
secondary to frontal sinusitis. Bonninghaus **” stated that this channel 
could become thrombosed in cases in which the frontal sinuses were 
symmetrical by involvement of the intersinal septum. In Hogewind’s 
case * thrombosis apparently followed osteomyelitis of the skull. The 
case of Macgregor and Smith ® may have been an example of extension 
by way of the parietal emissary vein, although this was by no means 
certain. Hagerup ** found but 7 cases in a series of 33 cases of 
rhinogenic intracranial complications. 

Only 2 cases of thrombosis of the superior longitudinal sinus were 
found in our series of cases. Both followed frontal (and ethmoid) 
sinusitis. In both cases an extensive subdural abscess was present. 

The thrombus is usually found in the anterior third of the sinus and 
may be septic or nonseptic. Frank pus may be present in some cases 
(intrasinal abscess). Thrombosis of the superior cerebral veins often 
occurs in consequence. Extradural abscess (especially with osteomyelitis ) 
and particularly subdural abscess are common accompanying or con- 
sequent lesions. The patient usually succumbs before a gross lepto- 
meningeal infection occurs, although clinically some degree of meningeal 
reaction is present before death. Red softening, recent or encapsulated 
abscesses may occur, but these lesions are not common accompaniments. 


Thrombosis of Other Channels.—Less commonly other intracranial 
venous channels become thrombosed. Hagerup *' found 1 case of 
thrombosis of the lateral sinus and 1 of thrombosis of an unidentified 
vein in a series of 33 cases of rhinogenic intracranial complications. 
In 1 case of our series both inferior petrosal sinuses were affected, 
evidently due to extension from the cavernous sinuses consequent to 
sphenoiditis. In another instance 1 inferior petrosal sinus was throm- 
bosed, and a large subdural abscess and a frontal abscess were present. 
In this case the frontal, ethmoid, sphenoid and maxillary sinuses were 
all filled with pus. In 1 case of osteomyelitis of the skull consequent to 
frontal sinusitis the superior cerebral veins were independently throm- 


60. Macgregor, A. R., and Smith, A. B.: A Case of Sagittal Sinus Thrombosis 
and Subdural Abscess Following Nasal Sinusitis, J. Laryng. & Otol. 50:600 
(Aug.) 1935. 
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bosed. Thomson *' reported a case in which thrombosis of the petrosa! 
and lateral sinuses was evidently consequent to thrombosis of the 
cavernous sinuses following purulent sphenoiditis. 


SEPTIC LEPTOMENINGITIS 


Pyogenic meningitis is one of the most common fatal diseases of 
the intracranial space. In a series of 15,000 autopsies one of us ** found 
337 cases of this condition. In more than half of the cases the menin- 
gitis was secondary to infection in the middle ear or the mastoid, while 
in only about one eighth was it due to paranasal sinusitis. Yet menin- 
gitis is the most common intracranial complication of disease of the 
accessory nasal sinus. 

While the presence of meningitis has been recognized since autopsies 
have been done for the study of disease, the association of this lesion 
with purulent disease of the sinuses is a relatively recent observation. 
Dreyfuss ® was one of the first to make a survey of the literature of 
his day in an effort to study intracranial complications of sinus disease. 
He concluded that meningitis was the most common complication of 
ethmoiditis and the second most common complication of sphenoiditis. 

The first effort known to us to study the incidence of this condition 
at autopsy was made by Wertheim.** He found records of 127 cases 
of endocranial suppuration in a series of 10,394 autopsies. Of these 


cases the condition was definitely rhinogenic in only 6 and possibly so 
in 8 others. 


In a review of the reported cases since the appearance of the reports 
of Dreyfuss *° and Gerber,”* Toti ** found 70 cases of septic meningitis 
in a series of 263 cases—a rather low figure, probably because autopsy 
was not done in many instances. 

From a clinical standpoint, Yerger ® surveyed the records of 
290,000 cases at the Cook County Hospital for ten years and found 
390 cases of acute or chronic sinusitis. Of the 15 cases of fatal intra- 
cranial lesions, 14 were instances of septic meningitis. In a series 
of 1,268 cases of acute or chronic sinusitis studied at the Royal 
Infirmary (Edinburgh, Scotland), Maxwell ** found 22 cases of intra- 
cranial complications and septicemia. In 14 of these cases septic men- 
ingitis was present. 


61. Thomson, St. C.: Cerebral and Ophthalmic Complications in Sphenoid 
Sinusitis, Brit. M. J. 2:768 (Sept. 29) 1906. 

62. Courville, C. B.: Pathology of the Central Nervous System: A Study 
Based upon a Survey of Lesions Found in a Series of Fifteen Thousand Autopsies, 
Mountain View, Calif., Pacific Press Publishing Association, 1937, p. 118. 

63. Yerger, C. F.: Intracranial Complications of Nasal Accessory Sinus Dis- 
ease: A Report of Sixteen Cases, Illinois M. J. 40:395 (Nov.) 1921. 
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In our own series of 51 cases of rhinogenic intracranial suppuration 
in a series of 15,000 autopsies, there were 35 cases of septic meningitis, 
and in 11 other cases it was uncertain whether the sinuses or the middle 
ear were the source of the infection. 

There is nothing characteristic in the gross appearance of septic 
meningitis following rhinal infection. Because of the malignancy of 
many of the associated lesions, the amount of exudate in the subarach- 
noid space is often minimal, infection of the leptomeninges being a 


Fig. 5.—Rhinogenic septic meningitis. 


terminal episode. On the basis of the relative time of invasion, the 
lesion may be classified as primary or direct meningitis, in which the 
extension into the subarachnoid space is directly consequent to the infec- 
tious lesion in the nasal cavities or in the sinuses or secondary or indirect 
meningitis, in which the meningeal infection is consequent or at least 
coincidental to another intracranial lesion. On the basis of the dis- 
tribution of the exudate, the condition may be divided into vertical 
and basilar meningitis, which to the clinician is an artificial and useless 
classification. 
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Of more importance is a consideration of the less serious forms of 
meningeal involvement. Much has been written and to little actual! 
profit on “localized otitic meningitis,” the writers having in mind an 


actual circumscribed lesion of the subarachnoid space. Only rarely— 
and then by chance—does one see a localized involvement of the men- 
inges after otitis media or mastoiditis. The term is somewhat more 
useful in dealing with rhinogenic meningeal lesions, for with pachy- 


Fig. 6.—Localized leptomeningitis at the temporal pole, secondary to maxillary 
sinustis and osteomyelitis of the regional bone. 


meningitis interna and subdural abscesses one may actually see local 
infections within the subarachnoid space. The reason for this is that 
the subdural lesion often proves fatal before the consequent meningeal 
infection gets much of a start. 

The benign clinical forms of meningismus, serous meningitis and 
reactive meningitis, while less common than those following  otitic 
infections, are not usually rare. As in the case of otogenic infections, 
their exact pathologic structure is unknown. 
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Septic Meningitis after Individual Nasal Lesions—Meningitis may 
follow any septic lesion of the nose or the sinuses. In some instances 
it is primary, in the sense that it is the only intracranial lesion. In others 
it is secondary, occurring either coincident or consequent to some other 
intracranial lesion. It has been reported after submucous resection,** 
apparently consequent to extension by the olfactory perineural spaces. 
This pathogenic concept has recently been confirmed by Brunner.*° 

Primary septic meningitis more commonly follows ethmoiditis or, 
more particularly, sphenoiditis. As early as 1906, Thomson,** in a 
series of 40 collected cases of intracranial complications, found 17 of 
meningitis alone, evidently the most common complication. Bonning- 
haus ® collected 52 cases of intracranial complications of sphenoid 
origin, in 27 of which septic meningitis was present as a solitary lesion. 
After a study of 112 autopsies Eagleton concluded that if meningitis 
followed a “cold,” and particularly if there was no evidence of venous 
thrombosis, the sphenoid sinus should be suspected.** In such cases 
a culture of the blood frequently shows the pneumococcus to be present. 

Septic meningitis is present in the majority of cases of thrombosis 
of the cavernous sinus in which autopsy is performed. In 1906 
Thomson * collected 17 cases of thrombosis of the cavernous sinus, 
in 13 of which septic meningitis was present. In 1914 Bonninghaus 
collected 24 cases of this lesion, in the majority of which there was 
septic meningitis. Of a series of 75 cases, including our own and cases 
collected from the literature in which the records were complete, we 
found that septic meningitis was present in 61. Dixon ®* stated that 
meningitis follows so closely the appearance of ocular symptoms that 
thrombosis may be considered a nonsurgical condition. 

Septic meningitis practically never occurs as a direct lesion after 
maxillary sinusitis but may occur with other secondary lesions. Menin- 
gitis likewise rarely follows frontal sinusitis, unless there has been a 


64. Miodowski, F.: Komplikationen nach submukose Septumresektion: Histo- 
logische Untersuchungen iiber ihre Genese, Verhandl. internat. Laryngo-Rhin.- 
Kong., 1912, p. 179. 

65. Brunner, H.: Zur Pathologie und Klinik der rhinogenen Meningitis, Ztschr. 
f. d. ges. Neurol. u. Psychiat. 157:92, 1937. 

66. Bonninghaus, cited by Leegaard, F.: Cerebral Abscesses of the Frontal 
Lobe Originating from the Frontal Sinus and Other Intracranial Complications 
Resulting from Inflammatory Processes of the Nasal Accessory Sinuses, Ann. 
Otol., Rhin. & Laryng. 28:95 (March) 1919. 

67. Eagleton, W. P.: Meningitis from the Sphenoid, Tr. Am. Laryng., Rhin. 
& Otol. Soc. 38:51, 1932. 

68. Dixon, O. J.: The Pathologic Examination in Cavernous Sinus Thrombosis 
as a Guide to Diagnosis, Prognosis and Treatment, J. A. M. A. 87:1088 (Oct. 2) 
1926. 
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fracture, erosion by the development of a tumor within the sinus or 
osteomyelitis of the skull. Exceptions have been reported. 

In our series of cases meningitis followed erosion by tumor in 3 
cases and osteomyelitis of the skull in 3 other cases. In 79 cases of 
post-traumatic meningitis, fracture through the frontal sinus alone was 
found in 11 cases. 


RHINOGENIC ENCEPHALITIS AND ABSCESS OF THE BRAIN 


Abscess of the brain is a relatively rare complication of sinusitis, as 
compared with other rhinogenic complications and with abscesses from 
other sources. In a survey of cerebral abscesses consequent to sinusitis, 
we have gathered a number of interesting facts regarding the fairly 
well known frontal abscess, as well as regarding the rarer abscesses 
secondary to infection in the other sinuses. 


Incidence of Rhinogenic Cerebral Abscess—In a survey of 9,000 
autopsies done in Guy’s Hospital, Pitt *® found 56 cases of abscess 
of the brain, in only 3 of which the condition was considered to be 
rhinogenic. In 1895 Treitel “ reviewed the records of 6,000 autopsies 
and found reports of 21 cases of abscess of the brain, in only 2 of 
which the condition was considered to be rhinogenic. In Wertheim’s 
series of 10,394 autopsies ** 14 cases of presumed rhinogenic complica- 
tion were cited, although in 8 of them, the condition might as readily 
have been otogenic. Only 2 cases of frontal abscéss were included, and 
in 1 of these the condition followed a self-inflicted gunshot wound. 
Onodi *® found but 4 cases of rhinogenic cerebral abscess in a series of 
13,400 autopsies. In a series of 14,534 autopsies at the London Hos- 
pital, Evans *° found 194 cases of abscess of the brain, in 14 of which 
the condition was rhinogenic. In our series of 15,000 autopsies are 
recorded 7 cases of rhinogenic abscess of the brain, as compared with 
47 in which such an abscess was of otitic origin. 

From the standpoint of the incidence of rhinogenic abscesses as 
compared with that of abscesses of other origin, in addition to the 
figures just cited, the following data are of interest: In a series of 240 
cases of abscess of the brain Gowers ** found only 6 abscesses to be 


69. Griinwald, L.: Die Lehre von den Naseneiterungen, Munich, J. F. Leh- 
mann, 1896, pp. 125-237. 

70. Pitt, G. N.: Some Cerebral Lesions, Brit. M. J. 1:643 (March 22); 771 
(April 5) 1890. 

71. Treitel, L.: Ein Fall von multiplem otitschen Hirnabscess nebst einer 
Statistik aus dem pathologischen anatomischen Institut zu Berlin, Monatschr. f. 
Ohrenh. 27:26, 1895. 

72. Gowers, W. R.: A Manual of Diseases of the Nervous System, Philadel- 
phia, P. Blakiston’s Son & Co., 1896, vol. 2, p. 476. 
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rhinogenic. From another angle, Mayfield and Spurling ** found 6 
rhinogenic abscesses in a series of 32 cases. 

In Dreyfuss’ *° series of 181 cases of rhinogenic intracranial compli- 
cations, there were 42 cases of abscess of the brain. In a corresponding 
survey, Gerber,?* who studied only the complications of frontal sinusitis 
in 110 collected cases, found 66 cases of frontal abscess. Comparing 
frontal abscesses with those of otitic origin in the literature, Bonning- 
haus ™ found réports of 82 frontal abscesses up to 1910 and of 631 
otogenic abscesses up to 1905. 

In a series of 263 cases Toti*® found a series of 81 rhinogenic 
abscesses, 54 following frontal sinusitis, none following ethmoiditis, 1 
following sphenoiditis and 1 following maxillary sinusitis. In 16 cases 
pansinusitis existed. In these cases the sinus responsible for the abscess 
was difficult to ascertain. 

Maxwell *? found only 2 cases of frontal abscess in a series of 1,208 
cases of complications of spontaneous or primary origin and 1 of 
temporal abscess following operation in 925 cases. 

Hagerup ™ reported on 36 cases of rhinogenic intracranial complica- 
tions discovered in the course of twenty-eight years at the Municipal 
Hospital in Copenhagen, Denmark. There were 11 cases of rhinogenic 
cerebral abscess and 1 of cerebral softening (encephalitis). 

In a series of 48 cases of rhinogenic osteomyelitis of the skull (sec- 


ondary in 45 to frontal and in 3 to maxillary sinusitis), McKenzie found 
10 instances of abscess of the brain. 


Of 177 collected cases of abscess of the frontal lobe reported between 
1900 and 1930, Skillern and Coates *° found that in 92 the condition was 
secondary to frontal sinusitis. 

In a series of 363 cases of fatal disease observed at the Manhattan 
Eye, Ear, Nose and Throat Hospital, Eggston **® found reports of 8 
cases in which abscess of the brain was secondary to sinusitis."* 


73. Mayfield, F. H., and Spurling, R. G.: Brain Abscess: A Review of Thirty- 
Two Surgical Cases, South. M. J. 30:191 (Feb.) 1937. 

74. Bénninghaus, cited by Wertheim.** 

75. Skillern, R. H., and Coates, G. M.: An Enormous Frontal Lobe Abscess 
Following Infection of the Frontal Sinus; Operation; Recovery, Anr Otol., Rhin. 
& Laryng. 39:398 (June) 1930. 

76. Eggston, A. A.: Pathways of Infection in Suppurative Meningitis, Ann. 
Otol., Rhin. & Laryng. 43:672 (Sept.) 1934. 

77. Considerable attention has been paid in contemporary literature to the 
relatively frequent association of bronchiectasis and sinusitis. J. Adam (A Con- 
nection of Brain Abscess with Bronchiectasis, J. Laryng. & Otol. 41:93 [Feb.] 
1926) suggested that some of the cerebral abscesses in such cases are actually 
rhinogenic rather than of pulmonary origin. In a case in which the lesion is well 
developed, no difficulty should be encountered in proper interpretation at the 
autopsy table. 
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Rhinogenic Abscess of the Frontal Lobe.—In most instances rhino- 
genic abscess of the brain is the result of suppurative frontal sinusitis, 
although such abscesses, as we will subsequently show, are not always 
frontal. Furthermore, not all abscesses of the frontal lobe are necessarily 
secondary to frontal sinusitis. Abscess of the frontal lobe secondary to 
frontal sinusitis is much less common than otogenic temporal or cere- 
bellar abscess. 

The pathogenesis of frontal abscess secondary to frontal sinusitis 
varies widely. As a rule, the infection reaches the frontal lobe by way of 
the veins draining the sinuses into the dural veins, thence entering the 
superior longitudinal sinus and its adjacent afferent veins, which drain 
the frontal lobes. Such a condition may evidently develop without 
gross thrombosis of any of the larger vessels, for abscesses occur 
without evidence of direct extension through the posterior wall of the 
frontal sinus. 

Direct extension, however, may account for the presence of an 
intracerebral abscess in some instances. Local necrosis of bone and of 
the dura, with local adhesion to the brain, may then be present in a 
typical case. This group of findings is rare, however. It may be that 
some of the original lesions heal, so that complete evidence of direct 
communication is wanting. At any rate, extension by contiguity, so 
characteristic of many otogenic abscesses of the brain, is rarely observed 
in rhinogenic frontal abscess. 

A third method of extension which has been given but little atten- 
tion is that of involvement of the encephalic tissue secondary to sub- 
dural infection, in the form either of diffuse pachymeningitis interna, 
which undergoes a degree of healing, or of frank subdural abscess. 
It is difficult to determine the frequency of extension after subdural 
abscess, for in the presence of subdural infection one cannot always 
be sure that extension has not actually occurred by way of venous 
channels. In those rare instances in which widespread abscesses of a 
cerebral hemisphere follow frontal sinusitis, a subdural infection is 
probably responsible for their development. 

In discussing pathogenesis, one should not omit consideration of 
the formation of a frontal abscess resulting from extension of infec- 
tion through a fracture or of an intracerebral abscess consequent to 
erosion of bone by a tumor. The latter form of involvement was 
reported by Lederer.** These eventualities must be rare, if one excludes 
on the side of trauma those abscesses following compounded, com- 
minuted and depressed fractures of the frontal region. 


78. Lederer, F. L.: Cancer of the Nasal Accessory Sinuses: Problems in 
Diagnosis and Management, Arch. Phys. Therapy 16:199 (April) 1935. 
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Pathologically, likewise, frontal abscesses vary considerably in 
number, size, age and location. They may be solitary (usually large) or 
multiple (commonly small). What appears to be a solitary large abscess 
may be multilocular, as the result of simultaneous extension along mul- 
tiple avenues by infectious material, of secondary ruptures through the 
capsule of the mother abscess, of incomplete drainage of a large abscess 
or of perforation of the wall of the abscess in attempts to drain it. 


Fig. 7—Large rhinogenic abscess of the frontal lobe. 


Abscesses of the frontal lobe are most often directly or indirectly 
consequent to infection in the frontal sinuses. Cases of frontal abscess 
secondary to ethmoiditis have been reported or collected in surveys of 
the literature by Dreyfuss,** Toti,*® Hagerup and Maxwell.** Cases 
of abscess secondary to sphenoiditis have been reported by Kramer,”® 


79. Kramer, R.: Intracranial Complications Following Sphenoid Infections, 
Laryngoscope 39:573 (Sept.) 1929. 
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Lischkoff *° and others. Frontal abscess may rarely follow maxillary 
sinusitis, usually through the formation of an intercurrent. orbital 
abscess.** 

Larger abscesses of the frontal lobe are more apt to be definitely 
circumscribed if not actually heavily encapsulated than are corresponding 
otitic temporal abscesses. Diffuse encephalitis with widespread involve- 
ment of the brain is almost unheard of. The capsule of the abscess 
answers the same description as do those of lesions of other sources. 
In general, the rule holds good that, other factors being equal, the 
older the abscess, the thicker the capsule. 


Fig. 8—Small rhinogenic abscess of the frontal lobe. The cerebral lesion was 
associated with a “frontogenic” subdural abscess and may have been due to it. 


Multiple smaller abscesses are apt to be subcortical, although they 
may be central when near the frontal pole. In cases of the former type 
a lateralizing diagnosis may be difficult or impossible ; indeed, abscesses 
may be found in both frontal lobes. 

It is commonly believed that abscess secondary to frontal sinusitis 
occurs on the same side as the sinus predominantly affected. There 
have been many instances in which this was not the case. An attempt 
has been made to explain this contralaterality of frontal abscess by point- 
ing out certain deviations in the intersinal septum which would permit 


80. Lischkoff, M. A.: Latent Brain Abscess Secondary to Sphenoid Sinusitis 
with Case Report, South. M. J. 28:700 (Aug.) 1935. 
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the passage of infectious material through the posterior wall of one sinus 
into the frontal lobe of the opposite side. One must not overlook the fact 
that extension may occur through the posterior wall of the less seriously 
affected sinus. Furthermore, in case of spread by the superior longi- 
tudinal sinus and its afferent veins, the contralateral lobe has about 
the same chance of being affected as the ipsolateral one. 


Rhinogenic Abscess of the Temporal Lobe.—It is not generally 
known that rhinogenic abscesses may locate in the temporal lobe. Their 
situation in this lobe may come about in three ways: (1) secondary to 
sphenoid sinusitis by lateral extension, (2) secondary to maxillary 
sinusitis which has resulted in osteomyelitis of the greater wing of the 


Fig. 9.—Abscess of the temporal pole secondary to maxillary sinusitis and 
osteomyelitis of the regional bone, with direct extension through the covering 
dura and leptomeninges. 


sphenoid and (3) secondary to widespread pachymeningitis interna 
resulting from frontal sinusitis, when the abscess is likely to be found in 
the anterior portion of the lobe. 

In some instances lateral extension of an infection in the sphenoid 
sinus results in the formation of an abscess in the temporal lobe rather 
than in meningitis. We have been able to find 9 such cases reported in 
the literature and have discovered 1 in our series of 15,000 autopsies. 


Abscess of the tip of the temporal lobe consequent to local osteo- 
myelitis, in turn due to maxillary sinusitis, presents a characteristic 
pathogenic and pathologic picture. The infection in the bone results in 
localized pachymeningitis, which results in local fusion of the dura, the 
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leptomeninges and the cortex. Either a superficial cortical ulceration 
or a frank abscess in the tip of the lobe results. The abscess is usually 
too small to provoke symptoms either of increased intracranial pres- 
sure or of localizing nature. We have encountered 2 cases in our series, 
1 of cortical ulceration and the other of gross abscess. 

Abscess of the temporal lobe consequent to widespread pachymen- 
ingitis interna following frontal sinusitis is rare. It may be multiple and 
is often large and usually superficial. While no example of this lesion 


Fig. 10—Multiple cerebral abscesses secondary to rhinogenic pachymeningitis 
interna. The adhesion of the overlying dura to the cortex and the relationship 
of the healed subdural lesion to one of the cerebral abscesses are clearly evident. 


was found in our series of 15,000 cases, 2 cases from other sources 
have been studied in the Cajal Laboratory of Neuropathology. 

“Distant” Rhinogenic Cerebral Abscess —While single or multiple 
abscess of the cerebral hemispheres might theoretically follow infectious 
thrombosis of the superior longitudinal sinus after frontal sinusitis, as 
far as is known to us no such case has been reported. Multiple super- 
ficial abscesses, often large, have developed after widespread pachy- 
meningitis interna following frontal sinusitis. In such rare instances, 
abscesses may be found in the parietal or the occipital lobe. 
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INTRACRANIAL COMPLICATIONS OF RHINOGENIC LESIONS 


LESIONS FOLLOWING LOCALIZED NASAL AND SINAL DISEASE 


Before we discuss in detail the intracranial complications of the 
various inflammatory lesions of the nasal cavities and the associated 
accessory sinuses, it may be well to consider from a statistical point of 
view the various possibilities. In the first place, the incidence of intra- 
cranial rhinogenic complications is rather low, particularly in well 
organized clinics. For example, Schlittler °’ made a survey including 
about 21,000 cases of nasal disease at the Otolaryngologic Clinic at 
Basel, Switzerland, of which 2,200 (about 10 per cent) were of sup- 
purative disease of the sinuses. The condition proved fatal in only 3 
of these cases: 1 of thrombosis of the cavernous sinus after maxillary 
sinusitis, 1 of extradural abscess following ethmoiditis and sphenoiditis 
and 1 of septicemia (without intracranial lesion) following frontal and 
maxillary sinusitis. In a survey of 290,000 hospital admissions, Yerger °° 
found that 390 patients had acute or chronic sinusitis, of which number 
15 died. This suggests the presumption that among patients requiring 
hospitalization the disease would be more serious than among patients 
at a clinic and that a higher incidence of intracranial complication 
would naturally be present. In Maxwell’s survey ** of 1,268 cases of 
acute and chronic sinusitis he found 22 deaths due to complications 
of sinusitis. In 12 the condition was primary (frontal sinusitis in 3, 
ethmoiditis in 3, sphenoiditis in 5 and pansinusitis in 1) and in 10 
postoperative (frontal sinusitis in 3, ethmoiditis in 4 and maxillary 
sinusitis in 3). In 6 cases pyemia and not an intracranial complication 
was responsible for the fatal issue. 

In our series of 15,000 definite cases of intracranial complications of 
rhinogenic disease, we found 47 cases of obvious intracranial disease. 
The frontal sinus alone was responsible 8 times, the ethmoid sinus alone 
7 times, and the sphenoid sinus 12 times; polysinusitis or pansinusitis 
was present 16 times. The nares were the source of infection 4 times. 
In these figures we do not include cases of intracranial infection con- 
sequent to tumors (2 cases), to syphilis (1 case) or to both rhinal and 
otic infection (11 cases). 


COMPLICATIONS OF NASAL INFECTIONS 


Infections in the Vicinity of the Nares.—Furuncles about the nares 
behave in the same way as do those of the nose or the face and are 
mentioned here only for the sake of completeness. Intracranial exten- 
sion of infection in this situation occurs usually in the form of throm- 
bosis of the cavernous sinus, with or without septic meningitis. The 
infecting organism is usually a staphylococcus. Scarpellino and his 


81. Footnote deleted on proof. 
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associates ** reported 3 cases of staphylococcic involvement and discussed 
the theory that staphylococci produce substances which favor the clotting 
of blood. In our series we reviewed 2 cases of furunculosis of the 
nares and one of a “boil in the nose” which resulted in thrombosis 
of the cavernous sinus. Two patients had septic meningitis. Another 
patient had meningitis alone, which may have been secondary to septic 
infarcts in the lungs. 


Infections of the Nasal Septum.—A septal abscess may be respon- 
sible for intracranial suppurative lesions.** Thrombosis of the cavernous 
sinus has been reported as complicating this condition,** and septic 
meningitis may follow such a lesion,*® although that association is rare. 

Submucous resection may likewise be complicated by thrombosis of 
the cavernous sinus and septic meningitis. Cases illustrative of the first 
eventuality have been reported by Hays *** and Fabricant.**” Miodow- 
ski ** studied 2 cases of meningitis following submucous resection and 
concluded that infection reached the intracranial space by way of the 
spaces about the filaments of the olfactory nerves. 

Evans *° reported a case of abscess of the brain following submucous 
resection. The abscess may have been of pyemic origin. 


Intracranial Complications of Middle Turbinectomy.—The surgical 
removal of the middle turbinate may be followed by an intracranial 
infectious lesion. In 1924 Pratt °° collected a series of 80 cases from 
contemporary rhinologists. In 78 of these death followed surgical 
total or subtotal removal of the middle or the superior turbinate. Infec- 
tion was believed to have reached the intracranial space by way of 
the spaces about the filaments of the olfactory nerves which have their 
origin in the neuro-epithelium in this region. Dreyfuss *° found reports 
of 2 cases of septic meningitis following removal of the middle turbinate. 

Cerebrospinal rhinorrhea may follow middle turbinectomy, an asso- 
ciation reported by Campbell ** and Bulson and Bulson.8*’ Campbell 
discovered 8 such cases in a total of more than 50 cases of rhinorrhea 
following intranasal surgery. In 3 cases this condition followed 


82. Scarpellino, L. A.; Stookey, P. F., and Hall, F. J.: Pathogenesis of 
Cavernous Sinus Thrombosis, J. Missouri M. A. 33:251 (July) 1936. 

83. Septal abscesses may follow trauma, influenza, dental cysts, apical abscesses 
or submutous resection. See Rosenberger.5® 

84. (a) Goldman, J. L.: Cavernous Sinus Thrombosis Following Intranasal 
Infections, J. Mt. Sinai Hosp. 2:121 (Sept.-Oct.) 1935. (b) Clay.55@ (c) 
Witchell.55> 

85. Morwitz, S. M.: Acute Abscess of the Nasal Septum: Case Reports, 
Illinois M. J. 43:463 (June) 1923. Kindler.*° 

86. Campbell, E. H.: Cerebrospinal Rhinorrhea Following Intranasal Surgery, 
Ann. Otol., Rhin. & Laryng. 37:865 (Sept.) 1928. 

87. Bulson, A. E., and Bulson, E. L.: Cerebrospinal Rhinorrhea Following 
Intranasal Surgery. J. A. M. A. 93:1969 (Dec. 21) 1929. 
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ethmoidectomy, in 1 case sphenoethmoidectomy, in 1 case polypectomy 
and middle turbinectomy, in 1 case rasping of the frontal sinus and in 
1 case nonoperative treatment of sinusitis following an attack of sneez- 
ing. O’Brien ** reported a case in which cerebrospinal rhinorrhea 
followed laceration of a meningocele during the course of middle 
turbinectomy.*® 


COMPLICATIONS OF FRONTAL SINUSITIS 


Intracranial complications of infection in the frontal sinuses are 
most apt to manifest themselves as localized intracranial collections of 
pus, such as extradural, subdural and intracerebral abscesses, although 
other complications may occur. 

The incidence of intracranial complications in a series of cases of 
sinusitis is probably rather low in most clinics. For example, Maxwell ** 
found only 4 instances of intracranial complications in a series of 
1,268 cases of sinusitis; in 2 cases the complications were spontaneous 
and primary and in the other 2 they followed operation. More spe- 
cifically, Fraser and Stewart ** found 7 cases of intracranial complica- 
tions in a series of 338 cases of clinical frontal sinusitis, in 241 of 
which the involvement was acute and in 97 chronic. In this series there 
were 3 cases of meningitis secondary to chronic frontal sinusitis and 
2 in which it was secondary to acute sinusitis. In 1 case abscess of 
the frontal lobe and in another thrombosis of the cavernous sinus 
followed acute frontal sinusitis. 

As to the relative incidence of the various lesions, in an earlier series 
of cases Dreyfuss *° found 36 cases of abscess of the frontal lobe with 
or without meningitis (in 3 of these cases abscesses were found in other 
parts of the brain), 18 cases of osteomyelitis of the skull,°° 11 cases 
of thrombosis of the superior longitudinal sinus, 5 cases of extradural 


88. O’Brien, G.: A Meningocele Within the Middle Turbinate Discovered 
During an Operation on the Ethmoid, Resulting in Meningitis and Recovery, Arch. 
Otolaryng. 14:339 (Sept.) 1931. 

89. Intracranial complications may follow other intranasal procedures. Acci- 
dental or purposeful passage of a probe into the cranial space in the course of 
nasal exploration not infrequently results in meningitis in spite of the fact that 
authors have insisted that such a procedure is relatively innocuous (Dowling, I.: 
Interlobar Abscess Probed and Drained Through Cribriform Plate; Cure of 
Asthma, Laryngoscope 46:699 [Sept.] 1936). As early as 1896 Griinwald ® 
asserted that postoperative packing of the nose predisposed to intracranial compli- 
cation. Schreyer 25 reported 9 cases of meningitis following operation on the 
sinuses ; in 3 of these excessive packing had been used. 

90. While osteomyelitis of the skull can scarcely be considered as an intra- 
cranial complication of frontal sinusitis, it is of interest to us because of the lesions 
secondary to it which affect intracranial structures. In the 45 cases collected by 
McKenzie,2® septic meningitis was the most common complication, followed in 
order of frequency by abscess of the brain, thrombophlebitis and subdural abscess. 
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abscess and 5 cases of subdural abscess. In a series of cases studied 
clinically at the Municipal Hospital at Copenhagen, Denmark, Hagerup *' 
found 9 cases of cerebral abscess or cerebral softening, 7 of meningitis 
and subdural abscess and 4 of pachymeningitis externa and extradural 
abscess. 

As to specific lesions, little more need be added. Extradural lesions 
such as pachymeningitis externa and extradural abscess are rare, unless 
there is gross infection of bone like that in cases of osteomyelitis of the 
skull, when subperiosteal abscesses are commonly found. A localized 
and isolated extradural abscess consequent to focal erosion of the 
posterior wall of the frontal bone is usually a surgical lesion which 
produces no symptoms referable to the intracranial structures. 

Subdural abscess has not been given the attention it deserves. It not 
uncommonly accompanies osteomyelitis of the frontal bone and is often 
associated with thrombosis of the superior longitudinal sinus. It has 
undoubtedly been confused with septic meningitis. It likewise may be 
the cause of abscess of the brain, especially at points distant from the 
frontal sinus. 

Frontal sinusitis is the predominant cause of septic thrombosis of 
the superior longitudinal (sagittal) sinus. This was first emphasized 
by Killian,° who discovered that leptomeningitis and subperiosteal 
abscesses were lesions consequent to retrograde extension of the infec- 


tion into the superior central and the emissary vein, respectively. We 
wish to point out the common coincidence of subdural abscess as well, 
a fact which seems to be not generally known. 

Septic meningitis is not a common primary or direct complication of 
frontal sinusitis, although the findings of Fraser and Stewart ** would 
seem to negate this generally accepted assumption. This lesion is almost 
invariably an accompaniment and probably secondary to some other 


intracranial complication. 

Abscess of the brain secondary to frontal sinusitis occurs predom- 
inantly in the frontal lobe. It is by no means as common as otogenic 
abscess of the brain (a ratio of 1 to 8, according to Bonninghaus **”). 
Only 8 cases were found in a series of 14,534 autopsies reported by 
Evans.*° Abscess of the frontal lobe is usually the result of direct 
extension or extension by way of local veins and the superior longitudinal 
sinus. At times, however—especially when the abscess is distant— 
subdural infection may account for the spread of infection. 

In our series, frontal sinusitis was present in 14 cases. Abscess of 
the brain was present in only 2 cases. When septic meningitis was 
present (10 cases), some other sinus was infected or some other location 
was affected (lesions of the frontal and ethmoid sinuses in 3 cases 
and of the frontal and sphenoid sinuses in 3 cases, osteomyelitis in 
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3 cases and erosion of bone by tumor in 1 case). Subdural abscess 
was due to frontal sinusitis in 3 cases. Frontal sinusitis was responsible 
for extradural abscess in 4 cases. 


COMPLICATIONS OF ETHMOIDITIS 


In 1896 Dreyfuss * made a survey of the literature concerned with 
intracranial complications of disease of the sinuses and as a result of 
this survey drew several conclusions which are still important to 
remember. He found that fatal complications of ethmoid disease usually 
follow the acute form of the disease and that the ethmoid cells are 
seldom exclusively involved. Infection usually travels by way of the 
lamina cribrosa to the intracranial space, and therefore septic meningitis 
is the most common complication. Consequently abscess of the brain 
is usually located in the frontal lobe. In 1908 this same writer reviewed 
14 additional cases and found abscess, with or without meningitis, in 
6 instances. In the light of our present knowledge, it seems incredible 
that ethmoiditis per se could result in such a high incidence of abscess, 
and one would naturally conclude that this lesion was consequent to 
associated frontal sinusitis. This seems to be borne out in the figures 
of Hagerup,®’ who found the frontal sinus involved whenever an 
isolated abscess of the brain was found. 

The findings of Griinwald,®® Toti,*“® Hagerup and Maxwell all 
verified the original conclusion of Dreyfuss,® that meningitis is the 
most common intracranial complication of ethmoiditis. Thrombosis of 
the cavernous sinus is much less common but seems to be the second 
frequent complication. 

In our own series meningitis was present in 16 of the 18 cases in 
which ethmoiditis was present. In the other 2 cases phlebitis of the 
cavernous sinus was the intracranial complication. 


COMPLICATIONS OF SPHENOIDITIS 


As is the case with ethmoiditis, the sphenoid sinus is seldom alone 
involved in a suppurative process. It is therefore somewhat difficult to 
determine always which sinus is responsible for the intracranial lesion. 
Septic meningitis and thrombosis of the cavernous sinus are the two 
most common intracranial lesions. Meningitis may be found frequently 
without thrombosis of the cavernous sinus, but thrombosis is almost 
always accompanied by meningitis. There has been some difference of 
opinion as to which condition occurs most frequently as an isolated 
lesion. According to the statistics of Dreyfuss,*° Bénninghaus,**” 
Toti,“® Thomson ® and Griinwald,®® meningitis is the most common 
lesion, although in some of these series the difference in incidence 
between the two lesions was small. 
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It is of interest to note that in every one of our cases of thrombosis 
of the cavernous sinus following suppuration of the paranasal sinuses 
alone, the ethmoid or the sphenoid cells or both were involved. 

In our own series of 51 cases in which autopsy was performed there 
were 7 cases each of thrombasis of the cavernous sinus and of septic 
meningitis, although in 7 other cases otitis media and sphenoiditis were 
both present, and the sphenoid may have been largely responsible in 
some of these instances. 

Associated Sphenoiditis and Otitis Media.—Perhaps more fre- 
quently than is generally appreciated, sphenoiditis coexists with otitis. 
Often one performs one or more operations on the middle ear or the 
mastoid in a case, only to find insidious and lethal sphenoiditis at 
autopsy. Even if there is clinical knowledge of the two lesions, evalua- 
tion of the clinical findings and a decision as to proper treatment may 
present difficulties. 

We have collected at random from the literature 23 cases of fatal 
intracranial suppuration (usually meningitis or thrombosis of the 
cavernous sinus) as a result of associated sphenoiditis and otitis.** To 
this number we add 8 cases from our own series (6 cases of meningitis, 
1 of meningitis and thrombosis of the cavernous sinus and 1 of the 
latter lesions alone). 

Whether the coexistence of these lesions is merely incidental or 
rests on a definite pathologic basis is not clear. Eagleton *® stated that 
the type of bone in the sphenoid basis is similar to that of the petrous 
apex. He further expressed the belief that latent or quiescent sphenoi- 
ditis may become activated by the onset of another infection, such as 
otitis..° It is barely possible that thrombosis of an intervening venous 
channel may be a factor in connecting the two seats of infection. 

Kramer and Som ** concluded from a study of the literature on 
actinomycotic sphenoiditis that the infection may exist in the nasal 
accessory sinuses secondary to mastoid involvement. 

The lesson we draw from a study of the series of 31 collected cases 
is that when a patient with otitis presents nasal or atypical symptoms 
or does not respond to proper treatment or operation, the possibility of 
a coincident sphenoid sinusitis should not be forgotten. This is es- 
pecially true when manifestations of an intracranial extension develop. 

Occasionally latent sphenoid suppuration is reactivated by surgical 
means so as to produce complications. Fabricant **” reported a case of 
fatal thrombosis of the cavernous sinus following submucous resection. 


91. Dreyfuss,® 1 case; Wertheim,** 4 cases; F. Fremel (Zur Liquordiagnostik 
bei otogenen endokraniellen Komplikationen, Monatschr. f. Ohrenh. 56:279, 1922), 
10 cases; C. F. Yerger (Intracranial Complications of Suppurative Sphenoid Sinus 
Disease, Illinois M. J. 43:304 [April] 1923), 1 case; Kramer,*® 1 case; Thomson,®* 
1 case; Eagleton,*® 3 cases, and Lawson,35 2 cases. 
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He expressed the belief that the operation produced possibly caused a 
flare-up of latent sphenoiditis or ethmoiditis, with consequent intra- 
cranial extension. Kaufman and Hartmere ** reported the case of a 
patient with sphenoiditis and sphenoid osteomyelitis who died of menin- 
gitis following two operations on other sinuses. They expressed the 
opinion that the operations were in part responsible for lighting up the 
latent sphenoid infection. 

Eagleton * noted the observation of O’Malley that in most or all 
cases of death from disease of the cavernous sinus following tonsillec- 
tomy the sphenoid sinus had been involved. We found a case illustrating 
that point in our series. Thrombosis of the cavernous sinus developed 
ten days after tonsillectomy. The throat was healing in a normal fashion, 
but at autopsy the ethmoid and the sphenoid showed infection. 

A focal extradural abscess was found over the ethmoids and 
sphenoids in one case of ethmosphenoiditis. 


COMPLICATIONS OF MAXILLARY SINUSITIS 


Though the maxillary sinus is probably more commonly affected 
than the other accessory nasal sinuses, its infections are rarely followed 
by intracranial extension. This may be due in part to the anatomic 
characteristics of this cavity but perhaps is more particularly due to its 
relatively remote location, as far as the intracranial space is concerned. 

One rather interesting fact that has been brought to light is that 
maxillary sinusitis responsible for secondary intracranial lesions is fre- 
quently secondary to extraction of teeth or the presence of dental 
caries.** The reasons for this are not evident, although, as Paunz ** 
pointed out, such infection tends to travel upward. 

The route traveled by infection is extremely variable. The infection 
in the sinus most commonly results in localized caries (more common 
in adults) or extensive osteomyelitis (more common in children), which 
extends to the frontal, the zygomatic or the ethmoid bone to infect the 
adjacent meninges and the brain. At times intracranial extension re- 
sults from an intercurrent involvement of the other accessory nasal 
sinuses or the orbit. Rarely, infection may extend to the intracranial 
space by way of the pterygoid plexus or the ophthalmic veins. 

As to the incidence of the various intracranial lesions, a survey of 
the literature discloses little. In a series of 11 cases studied by Toti,* 
there were 7 cases of thrombosis of venous channels (usually of the 
cavernous sinus), 3 of septic meningitis and 1 of cerebral abscess. In 


92. Eagleton.1°, 49 
93. Dreyfuss. Bénninghaus.*8> 


94. Paunz, M.: Ueber die Komplikationen des dentalen Kieferhéhlenempyems, 
Verhandl. d. internat. Laryngo-Rhin.-Kong., 1912, p. 287. 
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our series of 51 cases, there were 3 cases of thrombosis of the cavernous 
sinus with maxillary sinusitis, although in these cases the ethmoids and 
the sphenoids were affected and were probably the actual cause of 
thrombosis. The definite maxillogenic lesions were a frontal abscess 
in 1, a temporal abscess with associated pachymeningitis externa and 
interna in 1 and pachymeningitis externa and subdural abscess in 1. 
(In both cases of pachymeningitis the lesion was the result of bony 
caries and direct extension.) There was 1 case of septic meningitis. In 
3 cases of malignant tumor with intracranial extension there were in- 
fectious lesions. A carcinoma of the sinus resulted in localized 
pachymeningitis externa and interna, and a spindle cell sarcoma was, 
in some way, apparently responsible for thrombosis of the cavernous 
sinus. 
SUMMARY AND CONCLUSIONS 

1. A survey was made of the infectious intracranial lesions secondary 
to diseases of the nasal air passages and accessory sinuses in a series 
of 15,000 cases in which autopsy was performed. A total of 62 cases 
were studied. In 11 cases sinusitis was associated with otitis media and 
therefore it is questionable which lesion might have been responsible 
for the intracranial disease. In 51 cases the intracranial septic lesion 
was secondary to an infectious rhinal lesion. In 1 of these cases 
syphilitic erosion of the base of the skull was responsible for the cre- 
ation of an atrium for extension of infection into the intracranial space. 
In 3 cases the infectious lesions were consequent to bony erosion by 
tumor (in 4 other cases a tumor extending into the skull did not result 
in a septic lesion). 

2. In the first part of the study attention was given to the specific 
types of rhinogenic lesions which may be encountered within the cranial 
cavity, the possible sources of infections, their pathogenesis, their morbid 
anatomy and the associated Jesions. The possible lesions consequent to 
diseases of the nasal air passages and accessory air sinuses are pachy- 
meningitis externa and interna, extradural and subdural abscess, dura 
fistula, septic thrombosis of the cavernous or the superior longitudinal 
sinus (rarely of other sinuses), septic meningitis and abscess of the 
brain of a variety of sources, types and locations. 


3. Frontal sinusitis was responsible for the intracranial lesion in 
14 cases, extradural abscess in 4 cases, subdural abscess in 6 cases and 
cerebral abscess in only 2 cases. Septic thrombosis of the superior longi- 
tudinal (sagittal) sinus in this series was secondary to frontal sinusitis 
(2 cases). Septic meningitis, on the other hand, was a primary or direct 
lesion but was usually associated with and evidently consequent to some 
other frontogenic infectious lesion. 
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4. Ethmoiditis (18 cases) and sphenoiditis (22 cases) were fre- 
quently associated lesions and their most common intracranial compli- 
cation was septic meningitis, which was present in 16 and in 20 of the 
respective diseases. In a number of these cases both sinuses were 
affected. Furthermore, in some instances, the association of sphenoiditis 
and otitis media observed at autopsy made it difficult to determine which 
lesion was responsible for meningitis. Extension into the cranial space 
was usually by way of the lamina cribrosa. Rhinogenic thrombosis of 
the cavernous sinus, present in a higher proportion of cases in other 
series, was present in only 3 cases. In all 3 cases sphenoiditis was 
present. 

5. In 3 other cases thrombosis of the cavernous sinus was due to 
infectious lesions (boils or ulcerations) in the region of the nares. 


6. Intracranial complications consequent to maxillary sinusitis are 
rare, only 4 cases being found in our series. Direct extension with 
extradural and subdural lesions and with or without abscess of the 
temporal lobe is the rule. For reasons not entirely clear, maxillary 
sinusitis of dental origin is more apt to provoke intracranial suppurative 
lesions than any other type. 

7. In general, an acute infectious lesion is more apt to result in 
intracranial complications than is a chronic one, a situation which differs 
from that present in otitis media and in mastoiditis, in which chronic 
disease is more prone to extend intracranially. Even to a greater extent 
than with otitis media, such rhinogenic complications are apparently 
much more common in males than in females (4 to 1). 

Dr. Newton Evans, Pathologist-in-Chief of the Los Angeles County Hospital, 


has done all he could to foster the accumulation of adequate records, which make 
such a study as this possible. 
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THROMBOPENIC PURPURA AS COMPLICATION 


ASSOCIATION WITH ACUTE MASTOIDITIS, LATERAL SINUS THROM- 
BOSIS, STREPTOCOCCUS VIRIDANS BACTEREMIA AND 
MULTIPLE METASTATIC ABSCESSES 


BERNARD WELT, M.D. 
AND 
JOSEPH KASNETZ, M.D. 
BROOKLYN 


Although thrombopenic purpura has been reported as a complication 
of other diseases, such as varicella and rubella,’ in reviewing the litera- 
ture of the past thirty years we have not found a case on record similar 
to the one we are about to report. 


REPORT OF A CASE 


History—A boy 7% years of age was admitted to the hospital on May 27, 
1935, suffering from acute pain in his right ear, profuse aural discharge and a 
temperature of 102 F. Seven days prior to admission the child had a rash over 
his entire body, which lasted only one day. The family physician was called 
and made a diagnosis of rubella. Twenty-four hours later the child began to 
complain of pain in the right ear and the temperature mounted to 104 F. A 
diagnosis of purulent otitis media was made, and the tympanum was incised. The 
ear continued to drain, the temperature did not recede and the patient complained 
of pain from that time. There had been no headache, chills or vomiting. 

The patient had measles at the age of 4 years. His tonsils and adenoids were 
removed two and one-half years before he came under our observation. The family 
history was irrelevant. 

Physical Examination.—The child appeared well nourished. There was a thick 
mucopurulent discharge from the right ear, the mastoid cortex was slightly tender 
and the patient complained of pain when the cartilaginous canal was pressed. The 
otoscopic findings were those of acute purulent otitis media. The mucosa of 
the nasopharynx was acutely inflamed. The lungs, heart, abdomen and extremities 
were normal. The diagnosis on admission was acute otitis media and otitis externa 
on the right side. 

Treatment and Course-——The patient was watched daily; on the fourth day 
after admission the clinical picture became less favorable and additional signs 
and symptoms appeared. The child had numerous chills, the temperature mounted 
to 106 F. and the pulse and respiratory rates increased correspondingly. Bleeding 


From the Otologic Service, Greenpoint Hospital. 

1. Cohen, J. H.: Acute Thrombocytopenic Purpura Following Varicella, 
Arch. Pediat. 53:773 (Dec.) 1936. Fowler, W. M.: Thrombopenic Purpura: An 
Analysis of One Hundred and Sixty Cases, Ann. Int. Med. 9:1475 (May) 1936. 
Gunn, W.: Rubella Complicated by Purpura Haemorrhagica, Brit. J. Child. Dis. 


30:104 (April) 1933. 
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began to appear for the first time. There was a profuse hemorrhage from the 
right ear. A possible diagnosis of phlebitis of the jugular bulb and rupture of 
its wall was made. At this time the wall of the superior osseous canal was found 
to be sagging, and the mastoid region was swollen and periostitis of the tip present. 
A culture of the blood and a roentgenogram of the mastoid were ordered. 

On further examination later in the day the child appeared critically ill. There 
had been profuse bleeding from the right auditory canal, with clotting. There was 
evidence of recent nasal bleeding, with clots in the anterior nares and posterior 
nasopharynx. There were numerous small hemorrhages in the mucous membrane 
of the mouth, on the chest and on the elbows. The abdomen was soft and the 
liver and spleen not palpable. In the presence of these findings a diagnosis of 
acute suppurative mastoiditis, lateral sinus thrombosis and thrombopenic purpura 
was made. 

The results of studies of the blood, roentgenologic findings and laboratory 
reports will appear later in this report. 

On June 2, five days after admission to the hospital, the patient was taken to 
the operating room and a simple mastoidectomy was performed. There was a 
subperiosteal collection of pus, with a cortical perforation in the antral region. 
The mastoid findings were those of a confluent coalescent type of mastoiditis, with 
thick, creamy pus filling all the intercellular spaces. Becuase of the high tem- 
perature and the history of chills, the lateral sinus was exposed from the superior 
petrosal to the bulb. It was found to be thickened, discolored and covered with 
granulations and pus. The mastoid cavity was packed with iodoform packing 
and the edges of the wound approximated with silkworm gut. 

On June 3 the child received a transfusion of 300 cc. of whole blood, by the 
direct method. Because of the continuous bleeding from the mastoid cavity, the 
middle ear and the mucous membranes of the nose and mouth, daily transfusions 
were continued for the first seven days and thereafter every other day for four 
days. In a period of two weeks 2,110 cc. was given. 

On June 4 a purplish rash appeared over the right ear, spreading toward the 
face, nose and forehead. The eruption was a sharply defined swelling, red, vesicu- 
lated and accompanied by a temperature of 106 F. It was diagnosed as erysipelas. 
Ten cubic centimeters of erysipelas antitoxin was given daily for three days. 

Seven days after the initial onset of the purpura all signs and symptoms of 
bleeding commenced to subside. The blood picture approached normal. The urine 
was free of blood, and the purpuric spots of the mucous membranes began to 
fade. However, the subcuticular hemorrhages over the right shoulder, the right 
forearm and arm and the left arm commenced to swell and developed into circum- 
scribed abscesses. The abscesses were incised and drained. On culture, the pre- 
dominating organism found in the pus was Streptococcus viridans. 

The child had a septic temperature for four weeks, and the blood culture was 
positive until July 30. Convalescence was very slow. It took months for the 
mastoid cavity to granulate in and close. After staying in the hospital four months 
and nine days the child was discharged cured. 

Laboratory Findings.—Culture of material taken from the throat, on May 29, 
was negative. Wassermann and Kahn tests, performed on May 30, showed nega- 
tive results. On June 2 a culture of material from the right ear showed Str. 
viridans, and material taken by curet from the mastoid, on June 3, showed this 
organism. On June 6, a culture of the blood showed numerous colonies of Str. 
viridans. This organism was also found in a culture of material taken from a 
metastatic abscess, on June 18. 


} 
a 
% 
4 
; 
j 
au 
oy 
ee q 
4 


734 ARCHIVES OF OTOLARYNGOLOGY 
The results of blood counts were as follows: 
10/5/35 
(day before 
5/25/35 6/1/35 6/12/35 _— discharge) 
Total white cells (per cu. mm.) 11,800 18,600 12,280 7,800 
Polymorphonuclears ........... 80% 90% 80% 38% 
20% 10% 20% 62% 
as 3,850,000 3,600,000 3,800,000 4,540,000 
70% 65% 64% 82% 
_ 3 min. 14 min. 7 min. 3 min. 
Coagulation time.............. 5 min. 7% min. 4 min. 344 min. 
210,000 50,000 200,000 220,000 
No abnormalities in 
red or white cells 
The urinary findings were as follows: 
10-5 
(day before 
5-28 6-2 6-12 discharge ) 
Amber Red Amber Straw 
None Turbid Turbid Turbid 
Alk. Acid Alk. Acid 
Specific gravity.... 1.014 1.020 1.010 1.014 
Neg. Neg. Neg. Neg. 
WS: cxstnenua Faint trace Trace Faint trace Neg. 
Microscopic picture Triple phos- Red cells in Bacteria3 plus Bacteria 1 plus 
phate clumps 2-3 w.b.c. 2-3 w.b.c. 


5-10 w.b.c. 


Roentgen Findings—On June 1, roentgen examination showed a large, well 
developed mastoid, with pneumatization extending into the parietal bone, the squama 
and the posterior zygomatic root. There was clouding throughout. The pariantral 
cells and those of the tip were occluded, and the intercellular walls appeared to be 
broken down. Roentgenograms of the heart and lungs, taken on June 10, were 
normal. Roentgenograms of the right shoulder joint, the right sternoclavicular 
joint and the right and left elbow and wrist joints taken on June 12 showed no 
pathologic involvement. 


TREATMENT 

In the treatment of this patient numerous factors had to be taken into 
consideration. In the beginning we found simple otitis media, and 
within a few days we were confronted with a mastoid requiring surgical 
intervention, lateral sinus thrombosis, profuse bleeding from the various 
tissues, severe bacteremia, erysipelas and metastatic abscesses. 

The mastoid was treated in the usual surgical manner. A complete 
exenteration was performed and the sinus plate removed from the knee 
to the jugular bulb. Because of the purpuric bleeding, thromboplastin 
packing was used daily. Later, physical therapy in the form of local 
heat and ultraviolet rays from an air-cooled quartz mercury vapor arc 
lamp was applied to stimulate granulation and epithelization. 
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Although there was sufficient clinical evidence of sinus thrombosis, 
the sinus was not obliterated. For the past twenty-seven years the 
otologic service of the Greenpoint Hospital has adopted a conservative 
attitude toward obliterating the lateral sinus and ligating the internal 
jugular vein. We feel that a diseased sinus wall, chills, bacteremia and 
the typical spike temperature are not in the majority of cases an indi- 
cation for ligation. A treatise on this subject is being prepared by our 
department and will appear at a future date. 

The metastatic abscesses were incised, with local anesthesia, the pus 
evacuated and wet dressings of boric acid applied until the wounds healed. 

For the erysipelas, in conjunction with the erysipelas antitoxin given, 
50 per cent ichthammol in glycerin was used locally. 

Splenectomy for the treatment of the purpura was considered, but 
such a radical procedure was abandoned for the following reasons: 
(1) The spleen was not enlarged; (2) the child was too sick for such 
a major operation, and (3) the purpura was not idiopathic but secondary 
to a severe infection. 
COMMENT 
The cause of the purpura in this case is still questionable. Was the 
condition secondary to the rubella, to the otitis media, to the mastoiditis 
or to the bacteremia? 

The association of acute mastoiditis with purpura is infrequent. 

The same organism (Str. viridans) was recovered from the middle 
ear, the mastoid, the blood and the metastatic abscesses. 

Repeated transfusions were the only therapy used in combating the 
sepsis and the purpura. 

The lateral sinus was not obliterated and the internal jugular vein 
not ligated. 

The child has been under our observation in the outpatient depart- 
ment since the day of his discharge from the hospital. At the last 
examination, Dec. 3, 1937, we found him in good health and with a 
normal blood picture. 
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CONGENITAL ARTERIOVENOUS FISTULA OF THE 
MIDDLE EAR AND EXTERNAL 
AUDITORY CANAL 


BAYARD T. HORTON, M.D. 
AND 
BERT E. HEMPSTEAD, M.D. 


ROCHESTER, MINN. 


While congenital arteriovenous fistula may occur in any part of the 
body, the particular train of signs and symptoms produced by it depends 
on its size and location. In most of the cases which have been observed 
at the Mayo Clinic the fistula has occurred in the extremities. In 
one of the cases which we wish now to report not only the left upper 
extremity and the scalp but also the external and the middle ear were 
involved. In addition, there appeared to be intracranial arteriovenous 
communications. The patient in this case presented herself for exam- 
ination because of pain in the left ear. No attempt at surgical treat- 
ment was made. The patient in the second case presented herself for 
examination because of a constant noise in the right ear. This proved 
to be due to congenital arteriovenous fistulas involving the posterior 
branch of the right temporal artery and vein and the auricular artery 
and vein. The condition in this case was successfully treated surgically. 


REPORT OF CASES 


Case 1.—A white woman aged 43, married, registered at the clinic on Jan. 13, 
1932, complaining of pain in the left ear. This had been present for three or four 
days. Examination of the ear revealed a large varicose vein in the anterior wall 
of the canal. There appeared to be much atrophy below the tympanic membrane, 
and on close inspection this area, which was blue, looked like another ear drum. 
A roentgenogram of the region of the left ear showed destruction of the posterior 
wall of the canal. The area which looked like a second tympanic membrane was 
no doubt the dura. The right ear was normal, and a roentgenogram of the right 
mastoid region showed nothing abnormal. The tonsils were moderately enlarged 
and were infected. Multiple angiomas were present over the surface of the tongue. 
The patient was conscious of a throbbing noise in her left ear, and when questioned 
carefully, she identified it accurately as being synchronous with the heart beat. 


General examination revealed definite engorgement and increased vascularity 
of the left hand and arm, as well as of the left side of the head and neck, where 
a continuous bruit could be heard. This bruit was accentuated with each systolic 
thrust; closure of the left common carotid artery by digital pressure caused it to 


From the Division of Medicine (Dr. Horton) and the Section on Otolaryngol- 
ogy (Dr. Hempstead), the Mayo Clinic. 
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cease. Pulsations in the left common carotid artery were much greater than those 
in the right, and the left external jugular vein was approximately 50 per cent 
larger than the right. The venous pressure was also much greater in the left upper 
extremity than in the right. The blood pressure in the right arm expressed in 
millimeters of mercury was 120 systolic and 80 diastolic, whereas that in the left 
arm was from 130 to 140 systolic and 90 diastolic. A bradycardic reaction could 
not be demonstrated on closure either of the left common carotid artery or of 
the right brachial artery. This was because the fistulas in the head and the arm 
were not large enough to produce systemic manifestations. The heart was not 
enlarged, and there were no other significant findings. Blood removed from a 
superficial vein of the left arm was bright red and showed oxygen saturation of 
82.8 per cent, whereas blood removed from a corresponding vein in the right arm 
was dark red and showed an oxygen saturation of only 51.7 per cent. 


It is interesting to note that the patient’s chief complaint was of 
pain in the left ear and that yet, when questioned, she was also con- 
scious of a bruit in this ear which was synchronous with the heart 
beat. Even though there was a large dilated vein in the anterior wall 
of the canal, there had been no history of hemorrhage from the ear. 
Smith* reported a similar case in which severe hemorrhage had 
occurred on more than one occasion. Our case is unique in that there 
was an eroded area below the tympanic membrane which, on close 
inspection, had the general appearance of a second tympanic membrane ; 
this, as has been said, no doubt was the dura. 

One should always keep in mind the possibility of the presence of 
arteriovenous fistula when a patient complains of a rhythmic noise in 
one ear. Examination of the ear in such a case usually does not reveal 
any abnormality; yet if one listens over the great vessels of the neck 
or over the mastoid region a bruit, continuous throughout the cardiac 
cycle, can frequently be heard. In such cases the diagnosis often is not 
made for years, and the patient is subjected to a great deal of useless 
treatment directed toward the ear itself. This is illustrated by the fol- 
lowing case: 


Cast 2.—A woman aged 53 registered at the clinic on Aug. 30, 1937, com- 
plaining of a noise in her right ear which had been present for eighteen months. 
This noise had developed abruptly without any preceding accident, injury or infec- 
tion. It was constantly present and was synchronous with the heart beat. The 
patient was unable to sleep with the right side of her head resting on the pillow 
because this accentuated the noise. Examination of the ears, the nose and the 
throat revealed nothing abnormal except slight nerve deafness on the right side. 
A roentgenogram of the head showed nothing abnormal. With a stethoscope, a 
continuous bruit could readily be detected just posterior to the right ear; this 
bruit was audible over the entire mastoid area. There was also a small palpable 
thrill over a limited area where the bruit was loudest. Compression of the right 
posterior auricular artery caused the bruit to cease. 


1. Smith, F.: Congenital Arteriovencus Fistula in the Tympanum, Arch. 
Otolaryng. 10:32-38 (July) 1929. 
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On general inspection there was no evidence of increased vascularity in this 
area. Dr. A. W. Adson made a semicircular incision posterior to the ear and 
explored the region, which had been placed under local anesthesia. Numerous abnor- 
mal arteriovenous communications were encountered between the posterior branch of 
the right temporal artery and that of the corresponding vein, as well as between 
the auricular artery and the auricular vein. These vessels were all ligated, and 
a second incision was made in front of the right ear, where the temporal artery 
and vein were exposed and ligated. The bruit disappeared entirely, and the patient 
was dismissed from the hospital on the fourth day. She has remained well since. 
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MENINGITIS OF OTITIC ORIGIN 


REPORT OF TWO CASES 


ORAM R. KLINE, M.D. 


N. J. 


CAMDEN, 


Meningitis has been and in fact still is the most dreaded complica- 
tion of suppuration of the temporal bone. The mortality entailed by 
bacterial invasion of the meninges has until recently closely approxi- 
mated 100 per cent. Occasionally a cure has been reported after bac- 
teria had been recovered from the spinal fluid, but when the treatment 
reported to be successful was hopefully tried in other cases the result 
was usually disappointing. 

In a fairly recent review of the literature on streptococcic meningitis, 
Gray’ in July 1935 found only 66 cases of recovery reported in the 
preceding thirty-five years. He concluded that the mortality rate for 
the disease was probably 97 per cent. Neal * later reported a mortality 
of 95 per cent from the meningitis division of the Department of Health 
of New York City over a period of twenty-six years, including 1936. 
In contrast with these discouraging reports are the frequent reports of 
recoveries found in the literature after the introduction of sulfanilamide 
and its various derivatives known as prontosil. Records are available of 
more than 100 cases of hemolytic streptococcic meningitis in which the 
condition was treated successfully with this type of chemotherapy. 
Caussé, Loiseau and Gisselbrecht * in February 1936 reported the first 
recovery after treatment with prontosil (the hydrochloride of 4-sulf- 
amido-2’, 4’-diaminoazobenzene ), but it was not until the early months 
of 1937 that sulfanilamide and allied drugs received widespread atten- 
tion in the United States. In April 1937 Neal, Jackson and Apple- 
baum? reported 11 cases in which this treatment was given, in 9 of 
which there was recovery, and numerous other reports rapidly followed. 


Read at a meeting of the Eastern Section of the American Laryngological, 
Rhinological and Otological Society, Philadelphia, Jan. 7, 1938. 

1. Gray, H. J.: Streptococcic Meningitis, J. A. M. A. 105:92 (July 13) 
1935. 

2. Neal, J. B.; Jackson, H. W., and Appelbaum, E.: Summary of Methods 
Used in Treating Meningitis Secondary to Infections of Ears and Sinuses, Laryn- 
goscope 47:317 (May) 1937. 

3. Caussé;: Loiseau, and Gisselbrecht: Méningite purulente otogéne 4a 
streptocoques hémolytiques, traitée exclusivement par un colorant azoique. Guérison, 
Ann. d’oto-laryng., February 1936, p. 194. 
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The number of recoveries from fulminating hemolytic streptococcic 
infections (including meningitis) after use of these chemical compounds 
is phenomenal, as in these cases the outcome formerly was almost con- 
sistently fatal. 

Different theories have been advanced to explain how sulfanilamide 
acts on Streptococcus haemolyticus. Some authorities have stated that 
it has a germicidal effect. Long and Bliss* have recently completed 
experiments which tend to show that its action is bacteriostatic, that is, 
that the growth and multiplication of the bacteria are retarded by its 
use, which enables the host to overcome the infection. Gay and Clark ° 
at about the same time published somewhat similar experimental evi- 
dence. They wrote: 

Sulfanilamide apparently produces a bacteriostasis sufficiently marked to pro- 
tect the accumulated leukocytes and to allow the natural defense macrophages 


to accumulate . . . There is no evidence that the cell reaction which finally 
accounts for disposal of the organisms is other than local. 


The dosage is still more or less empiric and varies with the individual 
patient, as it depends on the age and weight of the patient, the severity 
of the infection and the patient’s tolerance for the drug. Ten grains 
(0.65 Gm.) of sulfanilamide per 20 pounds (9.1 Kg.) of body weight 
in twenty-four hours has been advised. When prontosil (disodium salt 
of 4-sulfamidophenyl -2’-azo-7’-acetylamino-1’-hydroxynaphthalene-3’,6’- 
disulfonic acid) is used for children, 1 cc. per pound (0.5 Kg.) of body 
weight may be given in twenty-four hours. I have regarded this dose 
as maximum and have usually given smaller amounts. The appearance 
of toxic symptoms, including cyanosis, albuminuria, nausea and vomit- 
ing, is the signal for caution and for withdrawal of the drug if necessary. 
Acute anemia, with a rise in temperature, is an alarming symptom of 
intolerance and overdosage ; however, it responds to treatment when use 
of the drug is stopped. As a further precaution, sulfanilamide should 
not be given with other drugs until more is known about the toxicity 
of the possible resulting compounds. 

Sufficient evidence has accumulated to assure one that sulfanilamide 
is a valuable drug when used intelligently. When used in treatment 
of otitic infections it should in a certain number of cases prevent the 
development of a condition in the mastoid which requires an operation, 
but at no time should faith in the virtues of this drug influence surgical 
judgment. Adequate surgical treatment of the mastoid should always 
be carried out when indicated to prevent meningitis and other com- 
plications. 


4. Long, P. H., and Bliss, E. A.: 
M. A. 109:1524 (Nov. 6) 1937. 

5. Gay, F. P., and Clark, A. R.: On the Mode of Action of Sulfanilamide 
in Experimental Streptococcus Empyema, J. Exper. Med. 66:535 (Nov.) 1937. 


Mode of Action of Sulfanilamide, J. A. 
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In the presence of otitis media and of mastoiditis persistent headache 
is a warning. If, in addition, there are transient photophobia and a mild 
degree of pain in the muscles of the back of the neck, a mastoidectomy, 
including exposure of the dura, is mandatory. When the mastoid in 
question is sclerotic or poorly pneumatized it is necessary to be especially 
alert in the detection of these symptoms, as the pathway of least resis- 
tance to the infection is toward the meninges. Schillinger ° stressed the 
importance of the nonpneumatic mastoid by stating that it constitutes 
an anatomic predisposition to meningitis and to other intracranial 
complications. 

After the diagnosis of meningitis has been made, there are certain 
fundamental principles of treatment to be carried out, the details of 
which may vary with the individual otologist, namely, removal of the 
focus of infection, drainage of the meninges, transfusions and use of 
biologic and chemical agents for their reputed specific action on the 
infecting organism. 

I believe that the focus of infection in the mastoid should be eradi- 
cated as thoroughly as the skill of the operator will permit without 
causing excessive surgical shock to the patient. It will avail nothing 
to pursue all possible avenues of infection of the meninges by exposing 
the dura over the entire temporal bone if by so doing the surgeon strips 
the patient of his recuperative powers. 

I do not believe that the number of reported recoveries justifies the 
use of radical methods of spinal drainage, such as laminectomy, 
trephining of the cisterna magna, forced spinal drainage or other 
advocated methods of washing the meninges with saline solution or 
various antiseptics. Continuous drainage, with a needle fixed in the 
spinal canal, or repeated tapping should afford sufficient drainage. | 
prefer repeated spinal tapping unless blocking occurs, then cisternal 
puncture. Incision of the dura at the site of invasion greatly facilitates 
drainage. However, this was not done in the cases I am reporting. 

The injection of serums and chemical agents into the common 
carotid artery in an effort to deliver a medicament to the meninges in 
concentrated form has been disappointing. It is doubtful whether this 
is any more efficient than intravenous injection. The disadvantages of 
the method are the danger of infection of the deep wound in the neck 
and thrombosis of cerebral vessels. 

Although the radical methods of treating meningitis have been 
developed by most competent surgeons in an effort to conquer a fatal 
disease, do the results justify their use? Should not transfusions and 
other supportive treatment be emphasized rather than procedures which 
will necessarily add shock to the condition of an already debilitated 


6. Schillinger, R.: Otitic Meningitis, Arch. Otolaryng. 25:455 (April) 1937. 
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patient? However, it is the purpose of this paper not to evaluate the 
different methods of treatment but to submit reports of 2 cases of hemo- 
lytic streptococcic meningitis. Possibly the two most important agents 
used as adjunctive treatment of otitic meningitis are convalescent serum 
and sulfanilamide. Transfusions of convalescent serum were used in 
the first case, and sulfanilamide was employed in the second. 


REPORT OF CASES 


Case 1—R. C., a boy aged 15, was admitted to the Cooper Hospital on 
March 31, 1934. At 6 years of age, during an attack of scarlet fever, an abscess 
developed in his right ear and discharged for several weeks. From that time, 
nine years prior to admission, he had pain and discharge from this ear at 
irregular intervals. One week previous to admission, during a family epidemic 
of sore throat, earache with fever again occurred, followed in a few hours by 
discharge. The discharge was profuse and continuous but tenderness over the 
mastoid which was present for a few days had disappeared before his admission 
to the hospital. Pain over the right side of the head, accompanied by a sharp 
rise in temperature, came on during the night before admission. 


Examination——The boy was well nourished and of normal development. His 
face was flushed. He answered questions slowly and deliberately. The last 
observation was discounted, as his parents said this was his normal manner of 
speech. There were no neurologic signs of meningeal irritation or of intra- 
cranial pressure. The pulse rate of 76, however, was depressed in proportion to 
the temperature of 104 F. The blood pressure was 110 systolic and 60 diastolic. 
The blood count showed: erythrocytes, 3,920,000; hemoglobin content 80 per cent, 
and leukocytes 6,200. The differential count showed: neutrophils 80 per cent, 
lymphocytes 29 per cent and large mononuclear cells 1 per cent. 

The left ear drum was injected and swollen, although no symptoms were 
referred to the left side. The right canal was filled with mucopurulent dis- 
charge, and the drum was edematous. There was no tenderness over the mastoid. 

The pain over the right side of the head, the recent rise in temperature and the 
depressed pulse were considered sufficient indications for immediate mastoidectomy. 


Operation—An extensive simple mastoidectomy was done. After the removal of 
a sclerotic cortex, about 1 cm. in thickness, an abscess cavity was observed in con- 
tact with the dural plate of the middle fossa. All necrotic bone was removed. 
The exposed dura was injected and swollen; therefore the dural plate was 
removed in all directions until normal dura was uncovered. The left ear drum was 
incised, and a straw-colored fluid escaped. Pus from the mastoid yielded a pure 
culture of Str. haemolyticus. 


Subsequent Course—The postoperative course was uneventful until the fourth 
day, when the patient became drowsy and showed nystagmus to the left. The 
nystagmus was slow, but of wide amplitude, and was interpreted as a sign of 
irritation of the right labyrinth, The drowsiness and nystagmus gradually 
diminished and finally disappeared two days after onset. General improvement 
followed, the temperature remaining normal for twenty-four hours on the eighth 
day after the operation. On the ninth day pains developed in the head, the back 
and the legs and the temperature was up to 104 F. There were nuchal rigidity and 
a Kernig sign. The spinal fluid was cloudy, with a cell count of 1,135 cells 
per cubic millimeter, and Str. haemolyticus was recovered in pure culture. How- 
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ever, there was only a moderate degree of bacterial invasion, as the subculture 
yielded only 25 colonies to the plate. 

A few hours after the spinal drainage a transfusion of 300 cc. of whole blood 
was given, the boy's father acting as donor. He had recently recovered from 
the infection of the throat that had affected the entire family, including the 
patient, so I believed that I was using convalescent blood. Twenty-four hours 
later the meningeal signs had decreased, and on the following day the temperature 
became normal. Although the patient had an uneventful recovery, three additional 
transfusions of convalescent blood were given. The ear became dry before he 
left the hospital, and at the time of writing there has been no recurrence of the 
discharge. 

Case 2.—History.—A. S., a white boy aged 8 years, was admitted to the 
Cooper Hospital on May 19, 1937. The only points of interest in his previous 
medical history were an abscess of the right ear in infancy, which discharged 
for about two weeks, and fracture of the skull in December 1935. The hospital 
record, for the period when he was treated for the fracture, revealed a linear 
fracture of the right occipital region, demonstrated by roentgenogram, and 
the following clinical evidence of a fracture of the base: bleeding from the 
nasopharynx and bluish discoloration of the right ear drum, denoting bleeding 
in the middle ear. Recovery from the accident was uneventful, and he continued 
in good health until six days before his present admission. On that date, May 
13, he complained of sore throat and pain in the right ear and vomited. These 
symptoms continued intermittently, and on May 16 stiffness of the muscles of the 
neck was noted. The ear then began to discharge, and the muscular rigidity 
disappeared. The earache, however, persisted, and on May 18 the stiffness of the 
neck recurred, together with a rise in temperature, vomiting and _ restlessness. 
He was delirious during the night previous to admission and fell out of bed, 
bumping his head. 

Physical Examination—The boy was semiconscious, irritable and restless and 
somewhat underweight; he lay in bed with his head pulled backward and his 
neck stiff and complained of headache. The eyes were usually rotated upward, 
but were not fixed. The pupils were equal and reacted to light. Photophobia was 
noted. The lips were dry and red; the cheeks were flushed, and the tongue was 
swollen. The muscles of the back of the neck were stiff, and any attmept to move 
his head caused him to cry out with pain. The reflexes were increased. The 
Kernig sign was elicited in both legs. A small amount of pus was found in the 
canal of the right ear. The ear drum was red and swollen. The mastoid was 
tender. The temperature was 104 F., the pulse rate 140 and the respiratory 
rate 22. The blood count was: erythrocytes 4,860,000; hemoglobin 85 per cent; 
leukocytes 28,200. The differential count showed: neutrophils 92 per cent, lympho- 
cytes 7 per cent and large mononuclear cells 2 per cent. 


Operation—Three hours after the patient was first seen and six days after the 
onset of earache, an extensive simple mastoidectomy was done, followed by 
spinal drainage. The cortex of the mastoid was hard and thick, but free pus was 
observed underneath, and there was extensive necrosis of the bone in the region of 
the antrum mastoideum. A small sequestrum was removed, exposing the dura, 
which was red and thickened. The dural plate was removed from all inflamed 
dura, and the wound was packed without suturing. Spinal drainage was then 
carried out. The fluid was cloudy, with a pressure of 40 mm. of mercury. The 
leukocyte count was 1,549 per cubic millimeter, and Str. haemolyticus was 
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recovered in pure culture. The growth on subculture was so abundant that there 
was mass hemolysis of the blood agar plate in twenty-four hours. 

Subsequent Course-—The meningeal infection was treated with forced fluids 
by mouth, frequent spinal drainage, sedatives and prontosil (the disodium salt of 
4-sulfamidophenyl-2’-azo-7’-acetylamino-1’-hydroxynaphthalene-3’ ,6’-disulfonic acid), 
5 cc. intramuscularly four times daily. The rectal temperature during the 
first week ranged between 104 and 106 F., but the muscular rigidity gradually 
decreased. The spinal fluid became less turbid; the pressure decreased, and the 
culture was sterile two days after operation. On May 26, one week after the 
operation, the “meningeal cry’’ was much less shrill, and the patient was able to 
move his head from side to side. The spinal fluid was under normal pressure, 
and microscopic examination showed no bacteria on smear and only 301 leuko- 
cytes per cubic millimeter, of which 76 per cent were neutrophils. The use of 
prontosil was then discontinued, and sulfanilamide was given by mouth, 30 grains 
(1.94 Gm.) the first day and 15 grains (0.97 Gm.) daily thereafter. 

The patient continued to improve, and on June 2, two weeks after the opera- 
tion, he recognized his mother for the first time. When he awoke on June 8 


Results of Examination of the Spinal Fluid (Case 2) 


Pressure, 
Mm. of Cells per Cocci on 
Date Mercury Appearance Cu. Mm. Smear Sugar Culture 


Pure culture hemo- 
lytic streptococci 


Very cloudy Many 


May 20 20 Very cloudy 5,755 Many + = lost before 
culture 
May 21 20 Less cloudy 1,980 Few + No growth 
May 22 26 Less cloudy 1,654 Few -- No growth 
May 23 14 Opalescent 540 Occasional No growth 
May 24 10 Slight cloud 296 None ++ No growth 
May 2% 10 Slight cloud 301 None aoe No growth 
May 2% 14 Slight cloud 269 None ++ No growth 
May 29 10 Clear 58 None pt No growth 
June 21 15 Very slight cloud 162 Oceasional +++ No growth 
June 29 10 Clear “ee None dediecle No growth 


his mind was clear and he talked intelligently. He now seemed definitely on the 
road to complete recovery, but on the same day I encountered further trouble. 

It will be recalled that he had received a contusion of the head when he fell out 
of bed the night before admission. This area was examined at first, but since 
it presented nothing of interest it was forgotten. The boy now complained of 
pain in his head when the bandage was changed, and under his thick hair a 
soft crust was found. After the area had been shaved and the crust removed, a 
saucer-like excavation, about 2 inches (5 cm.) in diameter, with undermined 
edges, was exposed. This may have been caused by his fall or possibly was 
the result of his having bumped his head against the iron crib during delirium. 
Whatever the cause, I was chagrined that the lesion had not been discovered 
sooner. Although the wound rapidly became clean and gradually smaller with 
treatment, the range of temperature of from 100 to 101 F. was not affected. 
Eventually I suspected that the underlying bone might be involved, and on 
June 14 roentgen examination revealed an area of rarefied bone about 1 inch 
(2.5 cm.) in diameter. 

This presented a problem. In the presence of a clean, healing wound, I 
hesitated to operate on a debilitated patient. On the other hand, the osteomyelitis 
might be causing meningeal irritation, as the reflexes were still increased and 
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ankle clonus and the Kernig sign were still present. The blood count at this time 
was: hemoglobin 60 per cent; erythrocytes 3,130,000, and leukocytes 6,300. The 
differential count showed: neutrophils 62 per cent, lymphocytes 36 per cent and 
large mononuclear cells 2 per cent. 

A transfusion of 200 cc. of whole blood was given, and Dr. Robert Groff was 
asked to see the patient in consultation. He advised continuation of the conserva- 
tive treatment for another week and then another roentgenogram. On June 23 
the rarefaction was much less pronounced, and on September 22 the density 
of the bone appeared uniform. The wound was completely healed by July 25. A low 
grade fever had continued until July 15. 

The boy is now in perfect health. The only disability resulting from the 
severe infection is a moderate loss of hearing on the affected side. 


SUMMARY 


The recovery of more than 100 patients with hemolytic streptococcic 
meningitis following the use of sulfanilamide and its derivatives known 
as prontosil has been reported during the past year, whereas the mor- 
tality of patients with this disease was probably more than 95 per cent 
before these drugs were available. 

Early symptoms of meningeal irritation demand an immediate mas- 
toidectomy, with exposure of the dura. 

In the presence of meningitis, after the focus of infection has been 
eradicated, a supportive and conservative method of treatment is 
followed. 

Two cases of meningitis occurring as a complication of mastoiditis 
are reported. In each case the spinal fluid yielded a pure culture of 
Str. haemolyticus. 

In the first case meningitis developed nine days after mastoidectomy. 
The infection was comparatively mild, as there was prompt improvement 
after one transfusion of convalescent blood. 

In the second case meningeal symptoms were present from the onset 
of earache, the infection probably following the line of a former frac- 
ture. Bacteria in the spinal fluid were so numerous at the time of 
operation that the prognosis was considered hopeless; however, com- 
plete recovery occurred after the use of sulfanilamide and prontosil (the 
disodium salt of 4-sulfamidophenyl-2’-azo-7’-acetylamino-1’-hydroxy- 
naphthalene-3’,6’-disulfonic acid). 
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The failure to recognize a disease is usually due to inexperience 
with it or to lack of knowledge of its existence. Intranasal polypoid 
inflammatory growths are so common and their association with non- 
specific types of chronic rhinitis is so generally accepted that usually 
they receive only routine attention and are rarely submitted for histo- 
logic examination. 

The association of a specific etiologic agent with certain types of 
nasal polyps was demonstrated independently by Seeber* and by 
O’Kinealy.*, The agent in question is Rhinosporidium seeberi, or 
Rhinosporidium kinealyi. Prior to the report of 60 cases by Allen and 
Dave * only 54 cases had been described in the literature. These were 
from widely separated parts of the world. The disease is probably by 
no means so rare as these figures would indicate, for several observers 
refer to groups of cases encountered by them and by others but not 
published. 

The truth of the teaching “Seek and ye shall find” is emphatically 
demonstrated in the report of Allen and Dave. They observed over 60 
cases in the districts of Raipur and Drug, Central Provinces, India, 
during eighteen months in which they were on the lookout for this 
condition. In the same period they saw only 3 patients with a nasal 


From the Laboratory of Pathology, United States Public Health Service. 

1. Seeber, G. R.: Un nuevo esporozoario parasito del hombre dos casos 
encontrados en polipos nasales, Thesis, Universidad Nacional de Buenos Aires, 
1900; Rhinosporidium kinealyi et Rhinesporidium seeberi, une question de priorité, 
Ciencia med., 1912. 

2. O’Kinealy, F.: Localized Psorospermosis of the Mucous Membrane of the 
Septum Nasi, Proc. Laryng. Soc., London 10:109-112, 1903; J. Laryng. 18: 
375-378, 1903; 19:93-94, 1904. 

3. Allen, F. R. W. K., and Dave, M. L.: Treatment of Rhinosporidiosis in 
Man Based on the Study of Sixty Cases, Indian M. Gaz. 71:376-395 (July) 1936. 


a 
a 
ag 
4 
if 
an 
Be 


SEEBERI 


747 


PASTERNACK-ALEX ANDER—RHINOSPORIDIUM 


polyp which was not of rhinosporidial origin, verifying the fact that in 
some places a disease may be of local importance and yet pass unrecog- 
nized until it is sought out. 


HISTORY 


Seeber,' studying in the laboratory of Wernicke, in 1896 discovered 
the parasite in pieces of a nasal polyp removed from the left nostril 
of an Italian farm laborer aged 19. For eighteen years the boy had 
been a resident of Coronda, Santa Fé province, Argentina. The tumor 
consisted of ten pieces and weighed 20 Gm. The structure was papillary 
and the surface granular. The polyp filled the left nasal fossa, displac- 
ing the soft parts and the bone itself. Seeber stated that in 1892 Pro- 
fessor Malbran, while studying sections of a nasal polyp, observed a 
“spore” but left his discovery unpublished. Later Malbran found 
another case. In all, Seeber had the opportunity to study the parasite 
in a nasal polyp in 3 cases. He stated that the organism is related to 
Coccidia, but he did not name it. 

In his paper on the question of priority, Seeber stated that in 1900 
Wernicke gave the parasite the name Coccidium seeberi, and by this 
name it was classified by Belou,* and on the official program of medical 
zoology of the Faculty of Medicine, Buenos Aires. 

In Calcutta in 1894 O’Kinealy saw a Bihari Mohammedan, a man 
aged 22, who was suffering from a growth in his left nostril. He had 
been working as a mason for two and one-half years, but he had first 
noticed the growth in his nose three years previously, while working in 
a hide store. This growth was removed by O’Kinealy and studied by 
Major J. C. Vaughan, who furnished the description of the pathologic 
changes. O’Kinealy and Vaughan were unable to decide whether the 
parasite should be classified with the Coccidia. 

Minchin and Fantham,’ after studying material from O’Kinealy’s 
case, placed the parasite in the order Haplosporidia and, being unaware 
at the time of Seeber’s thesis, named it Rhinosporidium kinealyi. 

Ashworth,® after studying the parasite over a period of years in a 
case under his observation, published a classic study of its structure 
and developmental cycle. He expressed the opinion that it belongs not to 
the Sporozoa but to the lower fungi (Phycomycetes), suborder 
Chytridineae, and provisionally placed it near the Olpidiaceae. He 


4. Belou, P.: Parasitologia Animal, 1903; cited by Seeber.? 
5. Minchin, E. A., and Fantham, H. B.: Rhinosporidium Kinealyi, n. g., n. sp.: 
A New Sporozoon from the Mucous Membrane of the Septum Nasi of Man, Quart. 
J. Micr. Sc. 49:521-532, 1905. 

6. Ashworth, J. H.: On Rhinosporidium Seeberi (Wernecke, 1903), with 
Special Reference to Its Sporulation and Affinities, Tr. Roy. Soc. Edinburgh 
53: 301-342, 1923. 
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showed conclusively that R. kinealyi (Minchin and Fantham, 1905) is 
identical with C. seeberi (Wernicke, 1903) and that the latter term 
therefore has priority. Hence the specific name kinealyi becomes a 
synonym. The correct designation of the parasite is Rhinosporidium 
seeberi (Wernicke, 1903). 


GEOGRAPHIC DISTRIBUTION 


The disease has been reported from widely separated parts of the 
world. Seeber' reported the first case from Buenos Aires and saw 
material from 2 others. Parodi’ reported 2 cases from Argentina. 
Ruiz and Ocafia* reported 1 case from the Chaco. Migone® has 
reported 2 cases from Paraguay. Thus 8 cases have been recorded 
from South America. 

Wright *° described the first case in the United States. Lincoln and 
Gardner," Weller and Riker,’? Hanson ** and Graham ** each reported 
1 case, a total of 5 cases from North America. Nees’s ** case is not 
included in this series because his patient had spent considerable time 
in Mexico, the Philippines, Australia and the Hawaiian Islands, prior 
to the development of his nasal trouble. 

Orosa ** and Manalang ** reported the same case from the Philip- 
pines. 


7. Parodi, S. E.: (a) El Rhinosporidium seeberi en nuestro pais, Bol. 
Inst. de clin. quir. 2:492-510, 1926; (b) Sobre un nuevo caso de Rhinosporidium: 
Ensayas de inoculacién experimental, ibid. 3:331-335, 1927. 

8. Ruiz, F. R., and Ocafia, T.: Nuevo observacién sobre Rhinosporidium 
seeberi, Rev. méd. latino-am. 16:24-30 (Oct.) 1930. 

9. Migone, L. E.: El Rhinosporidium como causa de formaciones tumorales 
en el hombre, An. Inst. nac. parasit. 1:289-294, 1928. 

10. Wright, J.: A Nasal Sporozoon (Rhinosporidium Kinealyi), New York 
M. J. 86:1149-1152, 1907. 

11. Lincoln, M. C., and Gardner, S. M.: A Case of Rhinosporidium Seeberi 
in a Resident of the United States, Arch. Path. 8:38-45 (July) 1929. 

12. Weller, C. V., and Riker, A. D.: Rhinosporidium Seeberi: Pathological 
Histology and Report of the Third Case from the United States, Am. J. Path. 
6:721-732 (Nov.) 1930. 

13. Hanson, W. L.: Rhinosporidium, Ann. Otol., Rhin. & Laryng. 40: 
1013-1020 (Dec.) 1931. 

14. Graham, G. S.: Rhinosporidium Seeberi in Nasal Polyp: Fourth North 
American Case, Am. J. Clin. Path. 2:73-85 (March) 1932. 

15. Nees, O. R.: Rhinosporidium Seeberi, U. S. Nav. M. Bull. 34:243-245 
(April) 1936. 

16. Orosa, S. Y.: First Case of Rhinosporidiosis in the Philippines, J. 
Philippine Islands M. A. 9:11 (Jan.) 1929. 

17. Manalang, C.: Report of a Case of Rhinosporidiosis, Philippine J. Sc. 
38 :437-441 (April) 1929. 
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Mackenzie ** reported the first case in an Englishman; he probably 
contracted the infection in India. O’Flynn and Rudd,’* in England, 
operated on a Chinese sailor from Canton, but it is not clear where 
he acquired the infection. 

The following have reported cases from India: O’Kinealy,’ Beattie,”° 
Elliot and Ingram,** Kirkpatrick,?* Tirumurti,**, Fraser,*° 
Wright,2° Wright and Tirumurti,?’ Ashworth,® Ashworth and Turner,”* 
Forsyth,?® Duggan,*® Cherian and Vasudevan,*' Norrie,** Kurup,” 
Smith,** Noronha,** Allen,** Allen and Dave,* and Mandlik.** 


18. Mackenzie, K. W.: Rhinosporidium Seeberi, J. Laryng. & Otol. 48: 
107-108 (Feb.) 1933. 

19. O’Flynn, J. A., and Rudd, E. T. S.: A Case of Rhinosporidiosis, J. Roy. 
Nav. M. Serv. 20:258-260 (July) 1934. 

20. Beattie, J. M.: Rhinosporidium Kinealyi, J. Path. & Bact. 11:270-275, 
1906; A Sporozoon in Aural Polypi, Brit. M. J. 2:1402-1403 (Nov. 16) 1907. 

21. Ingram, A. C.: Rhinosporidium Kinealyi in Unusual Situations, Lancet 
2:726 (Sept. 3) 1910. 

22. Elliot, R. H., and Ingram, A. C.: A Case of Rhinosporidium Kinealyi of 
the Conjunctiva, Ophthalmoscope 10:428-430 (Aug.) 1912. 

23. Kirkpatrick, H.: Two Cases of Rhinosporidium Kinealyi Affecting the 
Conjunctiva, Ophthalmoscope 10:430-432 (Aug.) 1912; Rhinosporidium of the 
Lachrymal Sac, ibid. 14:477 (Sept.) 1916. 

24. Tirumurti, T. S.: (a) Rhinosporidium Kinealyi, Practitioner 93:704-719, 
1914; (b) Rhinospcridium Seeberi in a Malabar Woman, Lancet 1:802 (April 10) 
1924. 

25. Fraser, H., in Fourteenth Annual Report of the Institute for Medical 
Research of the Federated Malay States, Kuala Lumpur, Government Printing 
Office, 1914. 

26. Wright, R. E.: (a) Rhinosporidium Kinealyi of the Conjunctiva, Indian 
M. Gaz. 57:6-7 (Jan.) 1922; (b) Rhinosporidium Kinealyi of the Conjunctiva 
Cured by Tartrated Antimony (Tartar Emetic) and Notes on a Case in Which 
the Lacrimal Sac Was Affected by this Sporozoon, ibid. 57:81-82 (March) 1922; 
(c) Rhinosporidium Kinealyi of the Conjunctiva, ibid. 57:82-83 (March) 1922. 

27. Wright, R. E., and Tirumurti, T. S.: Rhinosporidium Kinealyi, Indian M. 
Gaz. 57:270-271 (July) 1922. 

28. Ashworth, J. H., and Turner, A. L.: Case of Rhinosporidiosis, J. Laryng. & 
Otol. 38:285-299 (June) 1923; Edinburgh M. J. 30:377-351 (Aug.) 1923. 

29. Forsyth, W. L.: (a) Rhinosporidium Kinealyi, Lancet 1:951-952, 1924; 
(b) Rhinosporidium Seeberi, J. Laryng. & Otol. 48:761 (Nov.) 1933. 

30. Duggan, J. N.: Case of Rhinosporidium Kinealyi, Brit. J. Ophth. 12:526- 
530 (Oct.) 1928. 

31. Cherian, P. V., and Vasudevan, A.: Case of Rhinosporidiosis in the 
Female, J. Laryng. & Otol. 44:518-519 (Aug.) 1929. 

32. Norrie, F. H. B.: Rhinosporidium Infection of the Nose, with Report of 
Five Cases, J. Laryng. & Otol. 44:505-513 (Aug.) 1929. 

33. Kurup, P. K.: Rhinosporidium Kinealyi Infection, Indian M. Gaz. 66:239- 
241 (May) 1931. 

34. Smith, H. M.: Case of Rhinosporidium Polypus in a Hindu Woman, Indian 
M. Gaz. 67:458 (Aug.) 1932. 


(Footnotes continued on next page) 


a 

> 

x 

‘iat 

x 

a4 


750 ARCHIVES OF OTOLARYNGOLOGY 


Castellani and Chalmers ** reported the first case from Ceylon, and 
Chelliah *° reported 3 more cases. In the last thirteen years 
Karunaratne *° has had the opportunity to study 34 more cases. 


The only European case was reported by Denti“ from Lombardia. 
It was studied in detail by Orlandi.” 


CASES FROM NORTH AMERICA 


The first case was reported by J. Wright.’® In 1903 he received a 
letter and some sections of tissue from Dr. E. C. Ellet, of Memphis, 
Tenn. The letter follows: 


I am sending by this mail under separate cover sections of three nasal tumors 
removed from a young man, of 20 years of age, a few days ago. The clinical history 
is as follows: In March 1897, I saw him first, and removed with a snare a 
papillomatous looking growth which sprang from the lower anterior part of the 
right side of the saeptum. In November 1898, I removed a smaller growth of 
similar appearance from the anterior end of the right inferior turbinated body. 
At that time the saeptum was healthy. In March 1902, he had some further 
obstruction in the same side, when some tissue . . . was partially removed 
by a general practitioner. On December 13, 1902, I found a large mass of similar 
appearance to the others springing from the old site on the saeptum, and removed it. 
Then a similar small growth was seen further back on the turbinate and this was 
removed. There was also what looked like a spur, low down and springing from 
the saeptum. On touching this it was found to be movable. The body of it was 
round and smocth and it looked and moved like a spur that had had a submucous 
fracture through its base. This was removed. 


The patient was alive and well and had not had a recurrence two 
years after the operation. Histologic examination disclosed the rhino- 


sporidial infection. 


35. Noronha, A. J.: (a) Preliminary Note on the Prevalence of Rhinospo- 
ridiosis Among Sand-Workers in Poona, with a Brief Description of Some His- 
tological Features of the Rhinosporidial Polypus, J. Trop. Med. 36:115-120 (April 
15) 1933; (b) Further Observations on Rhinosporidiosis, ibid. 36: 368-370 (Dec. 1) 
1933. 

36. Allen, F. R. W. K.: Five Cases of Rhinosporidiosis, Four in Females, 
Indian M. Gaz. 70:76-77 (Feb.) 1935. 

37. Mandlik, G. S.: Record of Rhinosporidial Polyps with Some Observa- 
tions on the Mode of Infection, Indian M. Gaz. 72:143-147 (March) 1937. 

38. Castellani, A., and Chalmers, A. J.: Manual of Tropical Medicine, ed. 4, 
New York, William Wood & Company, 1919. 

39. Chelliah, S.: Rhinosporidium Kinealyi, J. Trop. Med. 21:247 (Dec. 16) 
1918. 

40. Karunaratne, W. A. E.: Pathology of Rhinosporidiosis, J. Path. & Bact. 
42:193-202 (Jan.) 1936. 

41. Denti, V.: Un caso di sporidosi congiuntivale in Lombardia, Boll. d’ocul. 
2:71-87, 1925. 

42. Orlandi, N.: Granulom der Conjunctiva durch “Rhinosporidium seeberi,” 
Virchows Arch. f. path. Anat. 262:314-327, 1926. 


2 
> rs 
‘af 
é 
= 


PASTERNACK-ALEX ANDER—RHINOSPORIDIUM SEEBERI 751 


Lincoln and Gardner *' reported the second case. 


The patient, a man aged 40, was born in Carthage, IIl., and lived there until he 
was about 17; he then spent three years in Chicago. Later he lived one year in 
Oklahoma. In 1925 he spent nine months in Florida. He had never been outside 
of the United States. Thirty years before he had had an operation on his nose, 
and at that time the septum was perforated. He had no further trouble with his 
nose until twenty-two years later, when a discharge and occasional bleeding 
developed. In October 1928 a tumor was removed from the nose. Its gross 
appearance was that of an ordinary nasal polypus 1 cm. in diameter. Micro- 
scopically, the parasite was demonstrated. 


Weller and Riker ** reported the third case. 


The patient, a man aged 26, an engineering student, was born at Clarksdale, Mo., 
and had never been outside the United States except for three days spent in 
Canada. He had not been closely associated with foreigners. Between the ages 
of 6 and 18 years he lived on a farm and undoubtedly came into more or less 
contact with horses and cattle. 

His father and mother were American born and they, as well as five brothers 
and two sisters, were in good health and showed no similar condition. 

The patient first noticed the lesion in his nose in February 1926, after an injury 
received during the preceding month while wrestling. At that time the nose was 
tender and painful to touch, but there was no history of unusual discharge, foul 
odor or bleeding. Shortly thereafter he was operated on for polyps in the right 
side of the nose by Dr. J. M. Brown, of Maysville, Mo. In February 1928 the 
patient was again injured while boxing. Progressive obstruction of the right side 
of the nose developed, and it was almost complete when he was seen in May 1929. 
At cperation in June 1929 a polypoid growth of the nasal mucosa was found 
attached to the right septal wall about 1.5 cm. within the vestibule of the naris. 
There were marked induration of the base and the area of attachment and some 
granulation tissue. The polypoid structure was removed with a snare and the 
base cauterized. Recovery was uneventful, and there was no indication of recur- 
rence four months after removal. Histologic examination disclosed the parasite. 


The fourth case was described by Hanson.’* 


The patient, a boy aged 17, came under observation in September 1930. He 
complained that he had a growth in the right side of his nose which interfered 
with his breathing and which he could palpate with his little finger. The inter- 
ference with respiration and a nasal discharge had first come to his notice in July 
1930. He suffered from frontal and occipital headaches and frequent nosebleeds. 

He was born in East St. Louis, Ill., May 19, 1913, and attended the public 
schools in that city. His father used horses in the delivery service of his grocery 
store, and the boy looked after them. Since childhood he had had a pet dog. 
Examination disclosed a tumor the size of a large pea attached by a small short 
pedicle to the mucous membrane of the right side of the nasal septum, near the 
junction of the cartilage and the vomer. It was dark red and irregular and did 
not bleed on manipulation. 

The polyp was removed with a snare Oct. 27, 1930. There was moderate bleed- 
ing. By November 1 the site of the operation had healed. On Jan. 21, 1931, 
there had been no recurrence. Histologic examination disclosed the rhinosporidial 
infection. 
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Graham ** reported the fifth case. 


The patient was a Negro boy aged 12 years. He was born on a farm in 
Georgia. When he was 4 years of age the family moved to New Castle, a coal- 
mining village just outside Birmingham, Ala. The father worked as a miner. 
The boy had never been away from home except for about six weeks spent on a 
farm in Montgomery, Ala., during the summer of 1922. The parents, two brothers 
and two sisters were well. In October 1929 the boy complained of an increasing 
nasal obstruction and was taken to the local physician, who referred him to a 
clinic in Birmingham. A small polyp was removed from the upper anterior surface 
of the cartilaginous septum on the right side just within the naris. 

In July 1930 the patient was seen again, and a second polyp was found at the 
previous site. The patient had ccnsiderable mucous discharge from the affected 
side, with occasional traces of blood. The polyp was then 1 cm. in_diameter, with 
a broad base and a dull red faintly lobulated surface, scattered over which could 
be seen an occasional barely visible yellowish white focus. 

The polyp was removed with a snare and the area thoroughly cauterized. 
Before operation the nasal discharge was planted on a variety of mediums, but 
the organism was not recovered. Smears of the mucous secretion from the polyp 
and the floor of the fossa disclosed large numbers of typical spores. 


REPORT OF A CASE 


Our case is the sixth to be reported in this country.**# 


On Nov. 2, 1936, a white boy 14 years old was brought to one of us 
(C. S. A.) for the treatment of a growth in his nose. The mother had noticed 
the growth three months previously, but the boy stated that it had been present 
longer than one year. The tumor completely occluded the left nasal cavity, was 
attached to the left side of the septum anteriorly and below and protruded slightly 
from the vestibule. It was removed with a snare. Bleeding was free but easily 
controlled. When the unusual nature of the tumor was recognized the specimen 
was sent to the senior author (J. G. P.) for histologic examination. It proved to be 
a rhinosporidial polyp. 

On July 27, 1937, Dr. Pasternack was in Houston, Texas, and saw the patient 
with Dr. Alexander. There was recurrence at the previous site. A low, sessile 
granulating growth 3 by 4 mm. in diameter was present. The affected side of the 
nose was washed out with physiologic solution of sodium chloride, and in the 
washings numerous spores and some sporangia were demonstrable. The tumor bled 
freely when touched with a probe. It was excised, with a zone of normal mucous 
membrane, and the raw edges were electrically cauterized. The specimen pre- 
sented the appearance of what is popularly known as “proud flesh.” Closer exam- 


2a. After this paper was submitted for publication (Oct. 21, 1937) the follow- 
ing article appeared: Caldwell, G. T., and Roberts, J. D.: Rhinosporidiosis in 
the United States, J. A. M. A. 110:1641-1644 (May 14) 1938. The patient, a 
white boy aged 16, was born in Duncan, Okla., but for the previous five years 
had lived in Kilgore, Texas. He complained of nosebleed from the right side of 
the nose for three or four months. He was aware of a mass there for two months. 
Examination disclosed a coarsely lobulated polypoid mass attached to the anterior- 
superior part of the right side of the nasal septum. The tumor was a reddish 
gray mass measuring 1.3 by 0.7 by 0.4 cm. Histologic examination disclosed 
the parasite. 
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ination disclosed pinpoint hemorrhages and minute whitish nodular elevations all 
over the surface. Histologic examination proved the specimen to be a second 
rhinosporidial polyp. 

The history disclosed that the boy was born in Crandall, Texas, and two 
months later was taken to Dallas, Texas. After a short stay there he moved 
about with his parents through Texas and Louisiana for about seven years. They 
then settled in Houston, Texas, and he had since lived there uninterruptedly. 

For the past three or four years the boy had spent week ends and holidays 
at a camp in the country 40 miles from Houston. Here he rode horses and fre- 
quently swam in a watering place for horses and cattle. 

The boy had noticed for many months that slight fingering of the affected 
side of the nose or even minor external trauma produced nosebleed. He was 
aware of the growth for some time before it became obstructive and before his 
mother saw it protruding. 

Gross Examination.—The specimen was received in a dilute solution of for- 
maldehyde (0.2 per cent). It presented a distinct papillary structure and a well 
formed pedicle. It was 2 cm. in length and 8 mm. in diameter in its bulbar terminal 
portion. Bisection in its long axis disclosed rather strikingly the papillae. 

Microscopic Examination.—Paraffin sections were made of half of the bisected 
polyp. These were stained with Weigert’s iron-hematoxylin stain (hematoxylin 
with a solution of ferric chloride and acid), Van Gieson’s picrofuchsin, a buffered 
Romanowsky stain,4® a modification of Gram’s stain and a modification of Ziehl- 
Neelsen’s stain. 

Sections disclosed simple and branching papillae of various sizes and shapes, 
separated by deep crypts. A central pedicle, from which branches extended into 
the processes, was discernible. 

The striking characteristic was the presence of numerous round, thick-rimmed, 
double-contoured, sharply defined cystic bodies of various sizes. They were 
embedded singly or in groups in the stroma of the growth and here and there 
within the epithelial lining. These were the trophic stages and immature and 
mature sporangia of R. seeberi. 

The tumor was covered by schneiderian membrane. Over the extremities of 
the longer papillae the ciliated pseudostratified columnar epithelium showed advanced 
squamous metaplasia, thickening and foci of hyperkeratosis. Here and there 
stretches of the epithelium were hypertrophied and redundant. The epithelium 
showed rich formations of goblet cells and hypersecretion of mucus. Intra- 
epithelial collections of polymorphonuclear leukocytes were frequently seen. Here 
and there spores and trophic stages, as well as sporangia in various stages of 
development, were observed within the epithelium. There were also striking 
examples of mature intraepithelial sporangia, with ruptured pores disseminating 
spores over the epithelium and into the crypts. Many crypts were filled with 
mucus, entangling pus cells, red blood cells and numerous spores. Stretches of the 
mucosa were covered by similar exudate. Occasicnally an intact or ruptured 
sporangium was encountered in the exudate. However, intraepithelial and extruded 
trophic and mature forms of the parasite were rare as compared with the large 
numbers of such forms present in the core of the tumor. Here parasites were seen 
in all stages of development, and they were particularly numerous in the sub- 
epithelial stroma. Sporangia frequently produced bulging of the epithelium, here 
and there rupturing it by discharging their spores. 


43. Lillie, R. D., and Pasternack, J. G.: Romanowsky Staining with Buffered 
Solutions: II. Current Modification, J. Tech. Methods 15:65-70 (March) 1936. 
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The supporting stroma of the growth consisted of fibroblastic connective tissue, 
which in some papillae and beneath the epithelium generally presented a myxomatoid 
appearance. In some areas the stroma was interwoven with collagen fibers. It was 
richly vascularized by ramifying, engorged capillaries and by dilated venous 
sinuses. Edema of various degrees was present in different parts of the polyp. 
Throughout the stroma, dense, diffuse and nodular infiltrations of plasma cells 


Fig. 1.—A rhinosporidial nasal polyp, showing papillary structure, cystic trophic 
stages and sporangia; x 16. 


were intermingled with small numbers of lymphocytes. Sparse collections of 
eosinophils and neutrophils occurred here and there. Occasionally a degenerated 
cyst was mantled by a dense accumulation of polymorphonuclear leukocytes. Foci of 
hemorrhage and deposits of free and phagocytosed blood pigment were frequently 
seen. Throughout the stroma, in the pedicle as well as in its branches, trophic 
stages of the parasite measuring from 75 to 90 microns in diameter prevailed. 
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Sporangia were considerably fewer. Some were intact; in others the pore was 
beginning to open, while some were open and discharging spores. Most of the 
stages in the developmental cycle of the parasite were demonstrable. Degenerating 
parasites were frequently seen. 

In the trophic forms the nucleus was pyknotic and eccentric in position, and 
the cytoplasm consisted of clumped granules and grumous eosinophilic or ampho- 
philic material. The cell membrane was irregularly thickened, and its sharp double 
contour and hyaline appearance were lost. Some cells were deformed, shrunken, 
twisted or obliterated. Only a few sporangia showed degenerative changes or dis- 
integration. A foreign body cell reaction has been described, but none was present 
in our material. 

Sections of the second tumor showed essentially the same histologic picture. 


DEVELOPMENTAL CYCLE 


The earliest recognized stage of the parasite is a round or oval cell 
about 6 microns in diameter. It has a sharply defined chitinoid cell 
membrane, a vacuolated cytoplasm and a vesicular nucleus containing a 
karyosome. The young forms, from 6 to 10 microns in diameter, may 
be found anywhere in the interstices of the stroma and occasionally 
intracellularly in macrophages and in the epithelium. 

Ashworth ® had the opportunity to make a careful study of this 
parasite over a period of years in a patient under his observation. He 
described the development of the organism as follows: 


As the growth proceeds granules of protein and fat globules appear in the 
cytoplasm, and increase in number and size. When the cell reaches a diameter 
of about 50 to 60 the nucleus undergoes mitosis; there are four chromosomes. 
Other nuclear divisions follow, so that 4, 8, 16, 32, 64 nuclei are formed; at these 
and subsequent divisions all the nuclei (with a few exceptions) are in synchronous 
mitosis. About the time of, or shortly after, the next (seventh) division, when the 
parasite is about 100« in diameter and has about 128 nuclei, the envelope, hitherto 
chitinous, becomes much thickened by the deposition of cellulose on the inner 
surface—except at one point where the future pore will be formed. The nuclear 
divisions continue, and after the twelfth (i. e., when about 4,000 nuclei are present) 
division of the cytoplasm occurs, and rounded cells are formed which divide twice 
to form the young spores (about 16,000). These may all be transformed into 
fully equipped spores, but more usually some of them—up to about a third—remain 
almost unchanged; hence in most mature sporangia there are either fully formed 
spores in the center and small ones at the periphery, or fully formed spores at one 
pole and small cells at the other, with intermediate stages in the intervening area 
in each case. The fully formed spore has a chitinoid envelope, a vesicular nucleus 
with karyosome, and cytoplasm in the vacuoles of which are refringent spherules, 
ten to sixteen in number, and each about 1.5 to 2 in diameter. The spores are 
spherical or oval and 7 to 94 in diameter. They are discharged from the sporangia 
through a pore formed by rupture of the sporangium wall at the area where little 
or no cellulose was deposited. Ripe sporangia are whitish and usually 0.25 to 
0.3 mm. in diameter, but may be larger. Spores are spread in the connective 
tissue by the tracts of lymph exudate; the spherules disappear, and the trophic 
stage begins again, the parasite feeding on the fluid in the interstices of the 
connective tissue; and the cycle is repeated. 
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In our material one of us (J. G. P.) was able to verify many of the 
stages of the developmental cycle. However, even in serial sections 
of a given specimen some stages will be missed. 


Fig. 2.—Trophic stages; x 400. 


INCIDENCE ACCORDING TO AGE, SEX AND RACE 


The preponderance of males affected is a striking peculiarity of 
rhinosporidial infection of man and of animals. Tirumurti **” reported 
the first case of infection in a female. Denti ** and Orlandi,*? Cherian 
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and Vasudevan,** Norrie,** Kurup * and Smith ** each reported 1 such 
case. Allen ** and Allen and Dave * found the disease in 15 females in 
their large collection of 60 cases, a ratio of females to males of 1:3. 
Mandlik’s ** series of 48 patients were all males. Ayyar ** reported the 
infection in a cow and, in 1932, in a pony mare,*® the only recorded 
instances of the disease in female animals. 

Children and young adults are the most commonly infected. When 
the disease is found in older people the history usually dates back many 
years. Denti’s ** case is an exception, as the patient was 56 years 
old at the time of the injury and infection. A rhinosporidial nasal 
polyp was reported * in a boy aged 6 years, and a conjunctival growth 
was reported * in a man aged 60. In 152 cases the ages were as fol- 
lows: under 10 years, 21 patients; from 10 to 20 years, 48 patients; 
from 20 to 30 years, 56 patients; from 30 to 40 years, 14 patients, and 
over 40 years, 13 patients. 

The majority of the patients have been natives of India or Ceylon. 


SITES OF INFECTION 


Rhinosporidiosis affects primarily the nose (175 of 198 cases), 
but infection of other mucous membranes and of the skin has been 
described. The growth usually develops in the anterior part of the 
nose from the mucous membrane of the septum or the floor. » Rhino- 
sporidial polyps have been recorded as growing from the middle or the 
inferior turbinate bone and from the superior, the middle or the inferior 
meatus. Multiple growths involving more or less all of the structures 
and extensive infection of both sides of the nose have been described. 
The polyp is usually single, and it usually has a distinct pedicle, 
although it may be sessile or partially pedunculated and partially sessile. 
The size, shape and consistency of the growth vary with the duration 
of the infection and the size of the nostril. Usually the growth is 
frondiform, papillomatous or like a cauliflower in structure. It is soft 
and vascular, like exuberant granulation tissue; it varies from pink to 
purple-red and resembles a ripe raspberry or strawberry. The villi or 
papillae are not always immediately apparent, because they are more 
or less conglutinated by mucous secretion. When touched the growth 
bleeds freely, and when it is pressed to one side the small lobules, 
fronds or villi emerge on the hidden aspect. On close examination, 
the surface of the growth is seen to be sprinkled all over with minute 
white granules, which are the sporangia. In cases of long-standing 
involvement the tumor may protrude forward from the nostril or back 


44. Ayyar, V. K.: Rhinosporidiosis in Cattle: Case Recorded in Bullock, 
Tr. Far East. A. Trop. Med. (1927) 3:658-664, 1930. 

45. Ayyar, V. K.: Rhinosporidiosis in Equines, Indian J. Vet. Sc. & Animal 
Husbandry 2:49-52 (March) 1932. 
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into the nasopharynx. While the features described are characteristic, 
the growth may appear to be an ordinary mucous polyp. Spores are 
present in the nasal discharge from the involved side as long as the 


Fig. 3—Sporangium discharging ripe spores through a wide orifice, with 
immature spores lying in a mucoid matrix in the periphery of the sporangium; 
x 660. 


infection remains and even for some time after the tumor has been 
completely excised. Spores have not been found in smears from the 
uninfected side of the nose. 
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Infection in sites other than the nasal cavity has been recorded; i. e., 
in the posterior nares (2 cases), the nasopharynx (3 cases), the pharynx 
(6 cases) and the uvula (1 case). In these cases the tumor was larger 
and more solid than the nasal type. It was usually filled with mucoid 
material. Such a tumor may, however, be long, thin and filamentous. 

Infection of the larynx has been reported in 1 case. The growth 
consisted of a loose mass of villi and papillae. 

Infection of the conjunctiva has been reported in 16 cases. The 
growth in its early stages was a small, pale pink, flat, granular nodule, 
freely movable with the conjunctiva. A growth of long duration 
resembles the spleen of a normal guinea pig. It may consist of several 
freely movable lobules, and it often accommodates itself between the 
lids so that the patient is unaware of its presence. Such a growth has 
been found on the bulbar as well as on the palpebral conjunctiva. 
Orlandi *? found spores in smears of the tears. 

Infection of the lacrimal sac was reported in 3 cases. The sac 
resembled a mucocele from the outside; it was boggy to touch, and it 
could not be emptied. 

One penile infection has been recorded. The tip of the penis was 
enlarged to the size of a baby’s fist and presented a cauliflower-like 
appearance. 

Rhinosporidium in an ordinary-appearing aural polyp has been 
reported. 

Infection of the skin has been reported in 4 cases, and nasal infec- 
tion was present in each. The face, scalp and neck were sites of warty 
formations or ulcers. Allen and Dave * described an interesting case in 
which, in addition to extensive nasal and nasopharyngeal infection, there 
were warts on the face, a large tumor on the scrotum, two fungating 
growths on the dorsum of the left foot and a hanging pedunculated 
tumor of the second toe of the same foot. Spores were observed in the 
scrapings from all the lesions, and histologic study confirmed the fact 
that the condition of the foot was due to R. seeberi. The amputation 
of the patient’s foot was proved by pathologic examination to have been 
unnecessary. 

Since the fingers can carry the infection from the nose, any part of 
the body that can be scratched may become the seat of a rhinosporidial 
lesion. 

Ruiz and Ocajia® stated that Professor Alessandrini at the Third 
National Congress of Medicine presented a case observed by Parodi. 
The patient had died of a cerebral tumor, which, according to the past 
history, had probably resulted from an indefinite nasal condition. The 
tumor contained a collection of sterile, dark yellow fluid. Microscopic 
examination of the sediment from this fluid disclosed great numbers of 
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rhinosporidial spores. Spores were also observed in the wall and the 
lumen of blood vessels. This is the only report of a hematogenous dis- 
semination of the infection. 


SYMPTOMS OF INFECTION 


Symptoms are variously described as having been present weeks, 
months or years; the period ranged from eight days to thirty-five 


Fig. 4—Spores showing clusters of spherules and sharp capsular membranes ; 
x 3,000. 


years. How long the growth is present before symptoms appear is 
unknown. In the nose the tumor may attain a considerable size before 
causing much inconvenience. The predominating symptoms are epistaxis 
and obstruction. The majority of patients complain of a continuous or 
intermittent discharge from the nose. This is thin and mucoid. Oozing 
of blood may follow handling or blowing of the nose. Spores and 
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sporangia are usually demonstrable in the discharge from the affected 
side of the nose. If the tumor is in the anterior portion of the nose it 
may be noticed by the patient before any symptoms appear. 

In the pharynx and in the larynx the growth produces some respira- 
tory embarrassment and may cause difficulty in swallowing. It is not 
accompanied by pain. 

When the tumor is in the eye there may be no symptoms, and when 
it is small the patient may be unaware of it. A large growth feels like 
a foreign body and may or may not be accompanied with injection of 
the conjunctiva, lacrimation or photophobia. Involvement of the lacrimal 
sac may cause lacrimation due to obstruction of the passage. The 
friable portions of the growth usually bleed readily when touched. 

Rhinosporidial warts on the skin are not painful unless pressed or 
by reason of their weight. They may break down and form granulating 
ulcers. 

A tendency to recurrence after removal is characteristic of rhino- 
sporidiosis. To the unsuspecting, malignancy immediately suggests 
itself. Recurrence is usually at the original site, but nearby sites may 
become infected in persons who are inclined to finger their noses and 
then scratch themselves elsewhere. 

The regional lymph nodes are not enlarged in patients suffering from 
a rhinosporidial growth. 

Spontaneous regression of the growth has been reported by 
Forsyth ** and by Allen and Dave.* 

Migone’s® patient, a man aged 46, had typical lesions of leish- 
maniasis. Scrapings from the lesions on the nasal septum disclosed both 
Leishmania and typical Rhinosporidia. Allen and Dave* reported 
rhinosporidiosis in a leper. Karunaratne *° observed a squamous carci- 
noma developing in a rhinosporidial polyp. 


DOMESTIC ANIMALS 


INFECTION IN 


In 1906 Dr. A. Theiler, of Pretoria, South Africa, sent to 
Zschokke ** a large round tumor removed from the nasal septum of a 
horse. Having seen a section of a rhinosporidial conjunctival growth 
taken from a Japanese, Zschokke recognized the close resemblance of 
the parasite in the tumor to R. seeberi and gave it the name Rhino- 
sporidium equi. Cordero and Vogelsang ** obtained a tumor from the 
nasal septum of a horse at the School of Veterinary Medicine of 
Montevideo, Uruguay. The organism was morphologically identical 


46. Zschokke, E.: Ein Rhinosporidium beim Pferd, Schweiz. Arch. f. Tierh. 
55:641-650 (Dec.) 1913. 

47. Cordero, E. H., and Vogelsang, E. G.: El probable modo de infeccion de 
las mucosas por Rhinosporidium, Bol. Inst. de clin. quir. 4:573, 1928. 
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with the parasite which attacks human beings. They inoculated some 
of the tissue into animals (presumably horses) with negative results. 
Quinlan and de Kock ** found a rhinosporidial polyp in the nose in 2 
mules in South Africa. Ayyar ** observed a rhinosporidial tumor in the 
nose in 2 bullocks and in 1 cow in India. In 1932*° he reported an 
instance of infection in the nose of a pony mare. It is stated that on 
section tumors from cattle look similar to those from man but that in 
equines the growth appears more compact, the papillary processes less 
numerous and the crypts less deep. Ciferri, Redaelli and Scatizzi,* 
after a detailed comparative restudy of some of the published cases, 
concluded that the parasite is morphologically identical in polyps from 
human beings and from animals. 

No cases of rhinosporidiosis in domestic animals in the United 
States have been reported.*° 


EXPERIMENTAL STUDIES 


All attempts to transmit the infection to lower animals have failed. 
Spores, sporangia and fresh tissue containing various stages of the 
parasite have been inoculated by different methods into various parts 
of the body of animals. Horses, monkeys, dogs, cats, rabbits, guinea 
pigs, pigeons and mice were used by the following workers, always 
with negative results: Ingram,?* Tirumurti,?** Wright,?* Wright and 
Tirumurti,”” Rettie,** Orlandi,*? Parodi,” Seethapathy,®°? Cordero and 
Vogelsang ** and Shrewsbury.* 

Tirumurti,*“ Rettie,°' Orlandi,*? Migone,® Seethapathy,®*? Graham,** 
Shrewsbury * and Noronha **® have tried to grow the organism on 
various artificial mediums. All failed, with the possible exception of 
Rettie and Seethapathy. Attempts to germinate the spores have like- 
wise been unsuccessful. 


MODE OF INFECTION OF MAN 


The source of infection is unknown, and the mode of transmission 
is problematic. It is well known, however, that large numbers of spores 
are discharged from the surface of the nasal growth and escape with 


48. Quinlan, J., and de Kock, G.: Two Cases of Rhinosporidiosis in Equines, 
South African J. M. Sc. 23:589-594 (Dec.) 1926. 

49. Ciferri, R.; Redaelli, P., and Scatizzi, I.: Unita etiologica della malattia 
di Seeber (granuloma da Rhinosporidium Seeberi) accertata con lo studio di 
materiali originali, Boll. d. Soc. med.-chir., Pavia 50:723-746, 1936. 

50. Chief Zoological Division, U. S. Dept. Agriculture: Personal communica- 
tion to the authors, May 21, 1937. 

51. Rettie, cited by Ashworth.® 

52. Seethapathy, T.: Rhinosporidium, Madras M. J. 10:105-109 (July) 1928. 

53. Shrewsbury, J. F. D.: Rhinosporidiosis, J. Path. & Bact. 36:431-434 
(May) 1933. 


spate 
a 
Ke 
“4 
A 
ch 
da 
‘ 


PASTERNACK-ALEXANDER—RHINOSPORIDIUM SEEBERI 763 
the nasal secretion. Direct transfer of the organism by means of these 
spores would seem to be one of the obvious means by which person to 
person infection could occur. Proof of this is still lacking, and all 
endeavors to infect animals have failed. Although infection by contact 
is suggested by the history in some cases, this suggestion is probably 
accidental. Wright *** reported 3 cases of conjunctival growth in boys 
in an orphanage. Other inmates who lived under the same conditions 
and used the same swimming pool were not affected. Cherian and 
Vasudevan ** reported a massive repeatedly recurring growth fifteen 
years old in a female. No sign of the disease was present in the hus- 
band, although the patient was married before the growth appeared. 
Other observers have reported single cases in households in which 
there was no infection of other members over extended periods of close 
contact. Finger-borne infection will not account for growths arising 
well back in the nose, in the nasopharynx or in the uvula or for those 
found in animals. 

The theory that trauma is a predisposing factor cannot be dismissed. 
Attempts at removal are frequently followed by multiple recurrences. 
In Denti’s ** case the site of the growth was definitely determined to be 
the point where the patient was struck by a splinter of wood. In the 
case reported by Mackenzie ** an English soldier received a blow on 
the nose. This soldier bathed near Poona, India, a recognized center 
of rhinosporidiosis, and later had a rhinosporidial growth in the nose. 
An injury to the nose preceded both the primary growth and the 
recurrence in the case of Weller and Riker.’* The cutaneous infections 
reported by Forsyth *** and by Allen and Dave®* probably represent 
autoinoculation with infectious material carried from the nose by the 
fingers. Many of the patients were farmers or farm laborers, and 
others were directly or indirectly associated with horses or cattle. Since 
natural infection in horses and cattle is known, the possibility of trans- 
mission from an animal host must be considered. 

O’Kinealy * drew attention to a somewhat similar organism in the 
swim bladder of the tench. Laveran and Pettit,** in discussing an 
epizootic in trout due to Ichthyosporidium, noted its resemblance to 
infection due to Rhinosporidium. Plehn and Mulsow ** showed that 
Ichthyosporidium also causes Taumelkrankheit in salmon and expressed 
the opinion that it is a phycomycete probably allied to the order 
Chytridineae. The villages from which many of the Indian cases are 
reported are plentifully supplied with tanks in which the people bathe 


Sur une épizoote des truites, Compt. rend. 


54. Laveran, A., and Pettit, A.: 
Acad. d. Sc. 151:421-423, 1910. 

55. Plehn, M., and Mulsow, K.: Der Erreger der “Taumelkrankheit” der 
Salmoniden, Centralbl. f. Bakt. (Abt. 1) 59:63-68, 1911. 
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and from which most of them obtain their drinking water. These 
tanks contain fish and weeds. On this basis Allen and Dave * assumed 
that, in view of the close relationship between Ichthyosporidium and 
Rhinosporidium, the latter may also be a parasite or saprophyte of fish 
and that man, equines and cattle obtain the infection through water in 
which fish, harboring the parasite, live. 

As the nose and the eyes are the commonest sites of infection, 
Wright ** mentioned the possibility of transmission by dust or by 
water. Noronha ** found many cases in the sand workers of Poona, 
although he was not successful in demonstrating the organism in the 
water of the river in which the infected sand workers operated. 

Mandlik ** recently published important epidemiologic evidence 
which shows that the rhinosporidial infection in Poona, India, and the 
vicinity is water borne. During the previous five years he had collected 
48 cases, which fell into four distinct groups. The infection was localized 
to infected stagnant water of the wells, the tanks and a section of a 
river used by the natives for bathing, swimming and diving. He stated 
the belief that the sand and silt probably aid in the process of trans- 
mission, but the part played by fish and other marine life is 
problematic. 


DIAGNOSIS OF RHINOSPORIDIOSIS OF THE NOSE 


The presence in the nose of a papillomatous or cauliflower-like 
growth that bleeds readily on gentle manipulation and that has the 
appearance of vascular granulation tissue should arouse suspicion of 
rhinosporidial infection. Close examination will reveal minute whitish 
granules all over the surface of the tumor. Washings from the affected 
side of the nose or film smears taken with a platinum loop from the 
surface of the growth will disclose numerous rhinosporidial spores on 
microscopic examination. 

Microscopic examination of sections of the polyp will disclose a 
characteristic histologic picture. 


TREATMENT 


Removal of the polyp by means of a snare is usually followed by 
recurrence or multiplication due to implantation of the spores in 
abrasions made at the time of operation. 

The treatment of an early single growth in an accessible situation 
consists of clean excision of the growth together with the surrounding 
area of healthy mucous membrane or skin. The treatment of a growth 
in an inaccessible place and of multiple growths is not so satisfactory. 
It consists in the excision of the tumor or tumors and destruction of 
the surrounding area, preferably with the electric cautery. 
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SUMMARY 


Rhinosporidiosis is a fungous infection primarily of the nasal 
mucous membrane in man, cattle and equines. It produces a polypoid 
growth resembling granulation tissue which bleeds readily on slight 
manipulation. Infections of the conjunctiva, lacrimal sac, ear, pharynx, 
uvula, larynx, penis and skin have been described. These, with a few 
exceptions, represent autoinoculation with infectious material from the 
nose. 

The disease has been reported from India, Ceylon, the Philippine 
Islands, Africa, Europe, South America and North America (the 
United States). 

The source of infection is unknown. The disease may be water 
borne. 

The disease prevails in young males. 

Epistaxis, progressive obstruction and chronic nasal catarrh are the 
chief symptoms. 

The spores are discharged in the nasal secretion of the affected side 
of the nose. 

It has not been possible to grow the organism on artificial mediums. 
All experimental efforts to inoculate animals have failed. 

The histologic picture is diagnostic. 

An early single growth in an accessible situation is satisfactorily 
treated by excision, provided the surrounding healthy tissue is also 
removed. 

Multiple growths and an inaccessible growth require extensive 
operations with the electric cautery. 

The growth has a great tendency to recur. 
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SCHWANNOMA 


A. M. GNASSI, M.D. 


AND 
M. BORRONE, M.D. 
JERSEY CITY, N. J. 


The rarity of nerve sheath tumor of the tongue has prompted us to 
publish our own case and to review the literature. 


G. H., a white man aged 32, visited the otolaryngologic clinic on June 18, 1937, 
because of sore throat of eight weeks’ duration. He stated that on April 18 he 
began to have dysphagia, which was constant until the time of the first visit. About 
one week before coming to the clinic, he inspected his throat and saw a small 
growth on the right side of the tongue. His history and that of his family were 
essentially irrelevant. Examination revealed a well nourished and well developed 
man. He stated that he did not smoke, chew, or drink. A small pedunculated wart 
on the right cheek and several small pigmented spots on the neck and chest were 
noted. In the oral cavity, opposite the second molar on the right side of the tongue, 
there was a freely movable growth the size of a green pea; the skin was intact 
and not attached to the mass. The remainder of the physical examination gave 
essentially negative results. The laboratory findings included a negative Wasser- 
mann reaction and hemoglobin of 80 per cent (Tallqvist), a red cell count of 
4,180,000 and a white cell count of 7,350, of which 71 per cent were neutrophils, 
16 per cent small lymphocytes, 9 per cent large lymphoctes, 2 per cent monocytes 
and 2 per cent eosinophils. On incision of the mucosa, a firm nodular mass shelled 
out easily, leaving a crater-like base, which was cauterized with a silver nitrate 
stick. The pathologic report read: “The specimen, received in solution of 10 per 
cent formaldehyde (10 per cent concentration U. S. P. solution), consisted of a 
small oval mass five-tenths centimeter in largest diameter. The exposed surfaces 
were nearly pink. The microscopic diagnosis is schwannoma.” 


HISTOGENESIS 


This tumor, in a different and often in the same location, has been 
known as fibroma of the nerve, cerebellopontile angle tumor, acoustic 
neuroma, meningioma, perineurial fibroblastoma, peripheral glioma, 
neurilemmoma, neuroma and neurinoma. The genesis of this neoplasm 
and, to a lesser extent, the addition to this classification of the neuro- 
fibroma as seen in von Recklinghausen’s disease are responsible for the 
confusing terminology. The lack of striking cytologic characteristics 
of the tumor, its close resemblance to connective tissue, the presence of 
fibroglia and collagen fibers and the accepted view that collagen fibers 


From the Pathology Laboratory and the Ear-Nose-Throat Service of the 
Medical Center. 
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and fibroglia fibrils are a specific product of fibroblasts have led Mallory’ 
and Penfield ? to consider this tumor as arising from the perineurium and 
therefore mesodermal in origin. The French school champions the 
ectodermal origin of the tumor. The work of Nageotte and Masson 
in experimentally proving the Schwann cell origin of the tumor leaves 
little doubt of the correctness of their view. Masson * stated the belief 


Fig. 1—Palisading of nuclei (low magnification). 


that collagen fibers are not a specific product of fibroblasts or of Schwann 
cells, but that these cells by means of a ferment coagulate an albuminoid 


1. Mallory, F. B.: Type of Cell of the So-Called Dural Endothelium, J. M. 
Research 41:394, 1920. 

2. Penfield, W.: Cytology and Cellular Pathology of the Nervous System, 
New York, Paul B. Hoeber, Inc., 1932, vol. 3, p. 967. 

3. Masson, P.: Experimental and Spontaneous Schwannomas, Am. J. Path. 
8: 367, 1932. 
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interstitial substance to form collagen, just as the epithelial cell deter- 
mines its own basement membrane. 

This observation seems to be substantiated by Penfield,? who, although 
a believer in the mesodermal origin of the tumor, could not otherwise 
explain the presence of collagen fibers in 2 cases of neuroepithelioma, 


Fig. 2—Palisading of nuclei (high magnification). 


in one of which the median nerve was involved ard in the other the 
ulnar. 
PATHOLOGIC PICTURE 


The tumor is round or fusiform and is usually limited by a capsule 
formed by the perineurium. The exposed surfaces range from pearly 
gray to pale pink. Cystic areas of varying diameter may be seen, con- 
taining fluid shading from amber to pale pink. The tumor is soft and 
occasionally firm. 
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MICROSCOPIC DESCRIPTION 


According to the well accepted classification of Antoni,* there are 
two types of tissue. 

Tyre A.—The most conspicuous feature is palisading of the nuclei 
(figs. 1 and 2), which may also be arranged in eddies or in fasciculi 
(fig. 3) or which may form whorls. The nuclei are elongated, slender 
and sometimes curved and contain a loose chromatin material. The 
nucleoli may be seen in the degenerating areas. Arranged at each end 


Fig. 3.—Fascicular arrangement of the cells of the tumor. 


of the nucleus is a scanty branching, anastomosing cytoplasm which 
tends to form a syncytium. The outline of the cells is difficult to make 
out. Silver impregnation reveals straight long wiry, sometimes wavy 
reticulin fibers running parallel to the long axis of the nucleus. In the 
degenerate portions these fibers tend to lose their arrangement and may 
be decreased or absent, and in other places they may be devoid of 
cellular elements. The fibers are not in broad sheets or wrapped around 


4. Antoni, N. R. E.: Ueber Riickenmarkstumoren und Neurofibrome, Munich, 
J. F. Bergmann, 1920. 
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the cells, as in a fibroblastic tumor. Cylinder-like structures, resembling 
Wagner-Meissner tactile corpuscles, may be seen, as pointed out by 
Masson.* 

Type B.—This is a degeneration of type A (fig. 4) and is often 
associated with it in various proportions. The cells are widely separated, 
and their protoplasm tends to form a reticulum-like structure. The 
reticulin fibers have a chaotic arrangement. The ground substance has 


Fig. 4—Degeneration of type A tissue. 


a loose texture. Rounded cystic spaces, fluid collections of degenerated 
tissue, constitute this so-called microcystic degeneration. Collagen fibers 
are rarely seen. The tumors are rather vascular, and hyalinization of 
the walls of the blood vessels is sometimes seen. 


SYMPTOMS 


There is no particular symptom. Pain is usually absent. Interference 
with the function of the organ or mass is the first complaint. The tumor 
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may be located at any place, but the side of the tongue seems to be the 
most common site (as in 4 cases of a total of 10). 


DIAGNOSIS AND TREATMENT 

This tumor is usually freely movable and soft. There is no way of 
making any clinical diagnosis. Excision of the tumor in toto with the 
capsule is the treatment of choice ; only 1 of 9 growths removed recurred 
after excision. 

CONCLUSION 

A case of schwannoma of the tongue is reported, and the literature 

on this disease is reviewed. 


Dr. C. Mango translated the French and the Italian articles consulted. 
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Clinical Notes 


A NEW INSTRUMENT FOR THE INTRALARYNGEAL 
APPLICATION OF RADON 


FRANK E. Simpson, M.D., Cui1caco 


A modification of the Jackson bronchoscope has been designed for the radon 
treatment of intrinsic carcinoma and other suitable lesions, such as angioma of the 
larynx. The radon is applied directly to the surface of the intralaryngeal tumor. 
The instrument can also be used for subglottic lesions. Radon gas is used instead 
of radium because of the possibility of concentrating a large quantity of radon in 
a small tube. 

In the illustration A shows the steel radon carrier. A gold tube holding the 
radon is attached by a nickel screw thread to one end (left) of the radon carrier. 
The gold radon tube, which acts as a screen, or filter, has the following dimen- 
sions: length, 4.5 cm.; outside diameter, 0.5 cm.; thickness of the wall, 0.1 cm. 

It contains two standard enamel silver screens, placed end to end. Each of 
these contains a glass radon tube. The quantity of radon in the two tubes 
varies from 300 to 500 millicuries. Three small elevations, or flanges, projecting 
at equidistant points from the periphery of the steel shaft of the radon carrier are 
‘situated just to the right of the gold radon tube. The object of these flanges is 
to keep the gold radon tube, when inserted into the aluminum tube (8), exactly 
in the center of the lumen. The gold radon tube is thus kept equidistant from 
the inside wall of the aluminum tube and therefore at a fixed distance from the 
tumor. 

At the right end of the radon carrier (A) is a sliding set screw. This clamps 
down on the end of the aluminum tube (B) and prevents both lateral and per- 
pendicular motion when the former is inserted into the latter. 

B shows an aluminum tube which is introduced into the larynx between the 
vocal chords. It has the following dimensions: length, 26 cm.; outside diameter, 
1 cm.; thickness of the wall, 0.1 cm. It is marked in centimeters so that the 
distal end can be placed at a fixed distance from the upper teeth. 

Aluminum was chosen for this part of the instrument both on account of its 
lightness and because of its ability to absorb the secondary Sagnac rays from the 


gold radon tube. 1A 

C shows the light carrier which is inserted in the groove along the lower side 
of the aluminum tube (B). The mignon electric light bulb is shown at the exfreme 
left of C; an attachment for the wires leading to the rheostat is shown at the 
extreme right of C. 

In the treatment of intrinsic carcinoma of the larynx the patient is usually 
given hypodermically %4 grain (0.015 Gm.) of morphine sulfate and 409 grain 
(0.006 Gm.) of atropine sulfate half an hour prior to introduction of the instru- 
ment. 

The following technic may be used: 

The pharynx and the interior of the larynx are anesthetized with pontocaine 
hydrochloride. Standing behind the patient, with the patient’s chin tilted up and 
head held back, the operator passes the instrument (8) containing the light carrier 
(C) into the larynx between the true chords under direct vision. Over the base 
of the tongue the instrument is passed laterally instead of in the midline, being 
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straightened more to the perpendicular as the epiglottis is pushed forward out of 
the way and the instrument is carried into the larynx. When in place, the lower 
end of the aluminum tube (B) is approximately 2 cm. below the true chords. 

The steel radon carrier (A) is then introduced into the aluminum tube (B) 
until the gold radon tube is in exact position between the vocal chords, the inferior 
end of the gold radon tube being flush with the inferior end of the aluminum 
tube (B). The steel radon carrier (A) is marked in centimeters so that the 
operator can tell when the inferior end of the gold radon tube is in position. 
Before insertion, a silk ligature is passed through a hole in the distal end of the 
gold radon tube and tied arcund the radon carrier. Thus, in case of breakage 
at the joint, the gold radon tube cannot drop into the trachea. 

Breathing is not impeded, as the air has ample room to pass through both 
ends of the aluminum tube (B). 


A, steel radon carrier; B, aluminum tube; C, light carrier. 


The radon is kept in place in the larynx for from six to ten minutes, or a 
longer time if advisable. 

For carcinoma, treatments are repeated according to the indications until 
approximately 500 to 750 millicurie hours have been given. 

It will be noted that the method of introducing the instrument is similar to 
that devised by Jackson for the laryngoscope. 

In some cases it may be desirable first to pass a laryngoscope as a guide to 
the aluminum tube (8), the laryngoscope being withdrawn after the tube enters 
the larynx. 

It is perhaps needless to say that the instrument should be used only by one 
skilled in use of the bronchoscope. 

The intralaryngeal treatment is reinforced by treatment with the radium bomb 
from the cutaneous surface over the larynx. 


Drs. E. W. Hagens, D. E. Brown, W. Bond and J. E. Breed and Mr. Karl 
Adams made suggestions as to the development of this instrument. 
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Abstracts from Current Literature 


Ear 


Lip READING AND THE INTELLIGENCE QUOTIENT OF THE Harp oF HEARING CHILD. 
A. J. Horsommer, J. A. M. A. 107:648 (Aug. 29) 1936. 


The hard of hearing child should not be segregated from the public school 
classroom. Lip reading should be a part of the curriculum. In the majority of 
instances the intelligence quotient of such a child is low because of lack of educa- 
tional experience, not because of deficiency in mentality. A study of a group 
given training in lip reading revealed that 47 per cent showed an increase in the 
intelligence quotient. In 76.4 per cent there was a definitely improved response 
in the classroom and betterment in behavior. In contrast, a group of children 
who refused lip reading showed no increase in the intelligence quotient, and 75 per 
cent showed a drop. The education of the unassisted hard of hearing child is an 
interrupted and thus an imperfect acquisition of knowledge. 


Bonar, Salt Lake City. [Am. J. Dis. Curxp.] 


DerMomp TEETH IN THE EXTERNAL AUDITORY CANAL, WITH COMMENTS ON TERA- 
TOMAS AND DerMorps IN GENERAL. G. G. MARSHALL, New England J. Med. 
214:202 (Jan. 30) 1936. 


Because of increasing deafness, a boy aged 15 was operated on for what was 
apparently a large exostosis in the right auditory canal, but proved to be a molar 
tooth. When this tooth was removed, another imperfect molar was found deeper 
in the auditory canal. Roentgenograms of the jaw showed the right lower third 
molar to be missing and the left lower third molar horizontal and unerupted. 


GENGENBACH, Denver. [Am. J. Dis. Curvp.] 


StupIES ON ScHooL, CuILpREN. A. Crocco, Pub. Health Rep. 51: 
1402 (Oct. 9) 1936. 

In Washington, D. C., examination of 14,000 school children with the 4-A 
audiometer revealed that the results obtained on the children with the best hearing 
showed the least variation, that the results obtained on boys and on girls were 
equally consistent and that the results were less variable for high school than 
for grade school students and for children of higher than for those of lower intelli- 
gence. With the 4-A audiometer, loss of 12 sensation units does not indicate 
significant pathologic change, but loss of 15 sensation units does. Ciocco believes 
that tests made with the instrument mentioned are inadequate. 


Sanrorp, Chicago. [Am. J. Dis. 


PNeuMococcus MENINGITIS: REPoRT OF A CASE witH Recovery. J. F. BENNETT 
and H. J. Meter, Wisconsin M. J. 35:630 (Aug.) 1936. 


The authors found 50 instances of pneumococcic meningitis with recovery 
reported in the literature. They report an additional case in which recovery 
occurred. The patient, a 9 year old girl, showed symptoms of meningeal disease 
two and one half weeks after the onset of otitis, which was due to the pneumo- 
coccus. The symptoms had disappeared by the fifteenth day, after one relapse at 
the end of the first week. The treatment consisted of five blood transfusions, 
several intravenous administrations of dextrose and saline solution and thirteen 
spinal punctures; no specific serum was given. The otitis cleared during the 


course of the meningitis. Janney, Wauwatosa, Wis. [Am. J. Drs. Curtp.] 
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Acute STREPTOCOCCAL INFECTION OF THE Ear. W. M. Mo ttison, Brit. 
M. J. 2:615 (Sept. 26) 1936. 


Mollison seems to think that infection is seldom carried to the middle ear by 
way of the eustachian tube as a consequence of bacteria being blown into the 
tube. The commonest cause is an acute infection of the whole upper part of the 
respiratory tract. Acute infection of the middle ear following bathing in fresh 
water is due, he thinks, to dilution of the mucus by the fresh water, mucus 
being considered by him and others as protective and as mildly antiseptic. His 
treatment is outlined. 


Royster, University, Va. [Am. J. Dis. CHuIvp.] 


VISUAL AND Avupitory Patus: I. CommissurE oF GuppEN. P. Quercy and 
R. pe Lacwaup, Encéphale 31:61, 1936. 


The pathways of vision and audition are widely separated at their origins and 
at their terminations, but are close together at their middle portions, namely, the 
colliculi, the geniculate bodies and the optic tract. This may have some relation 
to intersensory connections and particularly to synesthesia. For this reason, 
Quercy and de Lachaud studied the commissure of Gudden. Gudden concluded 
that the portion of the optic tract which remains after enucleation of the eye and 
the posterior border of the chiasm constitute a commissure which is independent 
of the optic pathway. Gudden observed that the optic nerves do not disappear 
entirely after enucleation. “He seemed to forget that the optic tract does not 
disappear, any more than the optic nerve; he insisted that it disappears entirely. 
One may ask whether it is not a remnant of the tract which constitutes the com- 
missure to which his name has been given.” Other observers, such as Déjerine, 
maintained that after enucleation the entire chiasm and tract degenerate, including 
the commissure of Gudden. Quercy and de Lachaud studied these structures in 
rabbits, moles and human beings. The commissure of Gudden could not be dis- 
tinguished grossly in any of the species. In the rabbit an apparently transverse 
bundle of fibers seen microscopically at the posterior part of the middle level of 
the chiasm was shown in serial sections to be constituted of intercrossing fibers 
coming from an upper or a lower level. The termination of the optic tract by 
subdivision into two parts, one for each geniculate body, seems grossly apparent 
in human beings, but serial sections showed that the entire optic tract ends in the 
lateral geniculate body. These two structures are closely connected and are 
everywhere separated from the medial geniculate body by a septum of tissue rich 
in nerve elements and of complex texture, which is worthy of separate study. 


Liper, New York. [Arcu. Neuror. & Psycutat.] 


Acute Otitis MepIA WITH SUBLABYRINTHINE EMPYEMA. 
Ohren-, Nasen- u. Kehlkopfh. 142:28, 1936. 


Richter observed that the pneumatic cells, which in many persons are under- 
neath the labyrinth, that is, between the labyrinth and the tympanic floor on the 
one side and between the bulb of the jugular vein and the posterior cranial fossa 
on the other, often are not given sufficient attention. Careful attention to these 
sublabyrinthine cells is important, not only because they may lead (usually after 
the development of sublabyrinthine empyema) to serious endocranial or, less often, 
to labyrinthine complications, but because they may result in empyema of the 
petrosal apex. The author emphasizes that sublabyrinthine empyema is not rare, 
for it was found in 16 of 62 patients who were operated on in the course of acute 
otitis media. The author describes the clinical and the histologic aspects of a case 
in which the sublabyrinthine empyema caused three perforations into the labyrinth, 
an extradural abscess, a peribulbar abscess and labyrinthogenic meningitis. In 
the conclusion he emphasizes once more the necessity of giving careful attention 
to the sublabyrinthine pneumatic cells. 


H. Ricuter, Arch. f. 


Eprror’s ABSTRACT. 
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ABSTRACTS 


A. GREIFENSTEIN, Arch. f. Ohren-, 


IsoLATED NEURINOMA OF THE FAcIAL NERVE. 
Nasen- u. Kehlkopfh. 142:50, 1936. 


Greifenstein describes a case of isolated neurinoma of the facial nerve in the 
region of the tympanic cavity. The comparison of the clinical and the histologic 
aspects indicates (1) that clinical manifestations of the impairment of the facial 
nerve or of the chorda tympani appear only after the neurinoma has reached a 
considerable size, (2) that disturbances in the conduction of sound develop likewise 
rather late and that they cannot be deduced from the microscopic aspects and (3) 
that erosion of the bone develops only if there is no longer room for the expansive 
growth of the neurinoma. Epitor’s ABSTRACT. 


INDICATIONS FOR AND TECHNIC OF ANTROTOMY THROUGH THE CAVITY OF THE 
CoNCHA AND BY WAY OF THE EXTERNAL Avupirory CANAL. E. I. Matis, 
Monatschr. f. Ohrenh. 70:1230 (Oct.) 1936. 


Matis points out that in antrotomy, which aims at the radical removal of the 
cells of the mastoid process, the retroauricular incision is usually regarded as the 
only correct method. To be sure, when there is chronic suppuration the approach 
through the external auditory meatus has been accepted by some, but for the 
purpose of antrotomy this approach is regarded as too small. Thus it is under- 
standable that Lempert’s subcortical antrotomy was generally criticized and 
rejected. The author took this problem up again but developed an entirely new 
method. He makes the incision not in the external auditory meatus but rather in 
the cavity of the concha, and his operation is not subcortical but subperiosteal. 
The cells are removed as radically as they are in the typical antrotomy. The 
after-treatment is done by way of the external auditory meatus. This and the fact 
that the operation is done under the intact periosteum are of especial advantage for 
the healing of the wound. After giving a detailed description of the technic of 
the operation, the author discusses the indications for it, pointing out that it is 
especially suitable for old persons and for those whose general condition is 
impaired by tuberculosis or, particularly, by diabetes mellitus. He considers the 
operation advisable when the discharge is comparatively slight but advises against 
it when there is profuse suppuration. In regard to the condition of the mastoid i 
process, he says that those with a sclerotic structure are best suited for his method 
and those with a considerable cellular development less so. In the course of the 
last six years he resorted to this conchal subperiosteal method in 30 cases. He 
gained the impression that it is well tolerated, that the after-treatment is shorter 
and that it insures complete cure. Forroe’s ABsTRACt. 


Mastoritis DupLeEX AND CrypToceNic Fever. H. Conen, Nederl. tijdschr. v. 


geneesk. 80:3953 (Aug. 29) 1936. 
This communication concerns a case of mastoiditis purulenta involving both 
ears in a girl of 2 years who had no local symptoms pointing to the mastoid, no 
discharge from the ears but a high septic fever. Trepanation and opening of both 
antrums in one session four weeks after the beginning of the disease were followed 
by complete recovery. 
VAN Crevetp, Amsterdam, Netherlands. [Am. J. Dis. Curto.] 


Nose 


Stupres AstHMA: THE Nose AND THROAT IN Five Hunprep Cases oF 
AstHMA. F. L. New England J. Med. 215:235 (Aug. 6) 1936. 
Almost one half of the 500 patients observed were between 30 and 50 years of 

age. So few children of 10 years of age or less were included that deductions 

regarding them are worthless. 
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Sinusitis was present in 362 cases. This frequency should serve to make the 
rhinologist allergy minded and the allergist sinus minded. Severe sinusitis was 
most frequently observed as a purulent inflammation of an antrum or as ethmoi- 
ditis with polypoid degeneration. 

Of the 500 patients, 259 had normal tonsils; 186 had chronic tonsillitis, which 
was severe in only 35; 119 had had previous tonsillectomy. Unfortunately, numer- 
ous patients in the last group had more or less troublesome tonsillar remnants. 

Roentgenograms were made of all the teeth of 133 patients. Only 84 of these 
had abscessed teeth, and only 59 of these had the abscessed teeth extracted; 39 of 
the patients were improved or cured, whereas 20 remained the same or grew worse. 

A group of 36 patients had bronchoscopy as a part of their treatment; 12 of 
these were improved and 3 were cured; 6 were temporarily cured but later were 
the same as before treatment. The remaining ones were not benefited. 

It is interesting to observe the results in the asthma of 290 patients who had 
no drainage of sinuses, bronchoscopy, removal of polyps or of teeth, tonsillectomy 
or other operation. Of these, 142 had slight to severe sinusitis; 15 had pansinu- 
sitis; 81 had infected, 20 of them severely infected, tonsils; 25 had abscessed teeth 
but were untreated. About two thirds were improved or cured; the rest remained 


the same or became worse. GeNGENBACH, Denver. [Am. J. Dis. Curzp.] 


Miscellaneous 


ALLERGY AS RELATED TO OToLaryNGoLoGy. C. C. Swann, Arch. Pediat. 53:730 
(Nov.) 1936. 


From 20 to 30 per cent of sinal disease is of allergic origin, and in cases of 
chronic disease the incidence of allergy is much greater. Any patient with a 
history of frequent colds, sneezing, itching of the nasal mucous membranes, nasal 
discharge and nasal obstruction, with edema and pallor of the mucous membranes, 
should receive a thorough study to determine the possibility of sensitivity to 


protein. Orr, Buffalo. [Am. J. Dis. Cutp.] 


A Stupy or Bioop CoNSTITUENTS IN POLLINOSIS WITH AND WitTHOUT TREAT- 
MENT. M. L. HatHaway, B. Z. Rappaport, C. I. Reep and H. C. Struck, 
J. Allergy 8:1 (Nov.) 1936. 


Vitamin D in the form of viosterol, in doses of more than 4,000 units per 
kilogram of body weight per day, gave protection against pollinosis in a large 
number of cases. When these doses were used in combination with hyposensiti- 
zation to pollen, marked protection was noted in 90 per cent of cases. 

Huge doses of vitamin D should not be used when there is any pathologic 
condition of the kidneys. 

The protective action is not correlated with any change in either the calcium 
or the potassium content of the blood. The nature of the protective action of 
vitamin D cannot be determined from the data available at present. 


Hover, Cincinnati [Am. J. Dis. Curp.] 


Tue GALVANIC FALLING REACTION IN PATIENTS WITH VERIFIED INTRACRANIAL 
NEOPLASMS. Epwin J. Bionper and Loyat Davis, J. A. M. A. 107:411 
(Aug. 8) 1936. 


Blonder and Davis state that Augustine in 1803 demonstrated that stimulation 
of the region of the ear by the galvanic current produces falling. By 1874, as a 
result of the investigations of Purkinje, Hitzig, Breuer and others, it had been 
demonstrated that closure of the galvanic circuit through the labyrinth produces 
anodal falling and nystagmus toward the cathode and that opening the circuit 
causes reversal of the direction of both nystagmus and falling. Further clinical 
and experimental observations regarding galvanic stimulation by Neumann, Barany, 
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MacKenzie, Alexander and a host of other investigators resulted in confusing 
and controversial evidence regarding the value of galvanic stimulation of the ear. 
The impression gained by many otologists was that when a small amount of 
current is used the stimulation is limited to the labyrinth. The contradictory 
clinical results obtained by galvanic stimulation of the labyrinth have caused its 
infrequent application. Blonder recently described a clinical application of the 
galvanic falling reaction, indicated by the use of a balance board, which proved to 
be as accurate as the caloric test and produced consistent results. The balance 
board consists of a platform 16 inches (40.64 cm.) wide, 21 inches (53.34 cm.) 
long and % inch (1.91 cm.) thick, under which is a fulcrum 3% inches ‘(8.89 cm.) 
wide and % inch (2.22 cm.) high. The patient, with his eyes closed, was placed 
in the normal standing position on the platform of the balance board, which was 
arranged so that a normal patient could maintain his equilibrium without effort. 
Any change in the patient’s center of gravity would immediately be registered 
by a lowering of one side of the balance board. Circular moist electrodes, con- 
nected to the galvanic machine, were used. For unilateral stimulation of the 
labyrinth, one electrode was placed on the mastoid and the other on the sternum. 
One hundred and fifty-four persons, including 100 normal persons, were tested 
for the galvanic falling reaction with the use of this balance board. Blonder and 
Davis arrive at the following conclusions: The galvanic falling test with the 
balance board is an accurate, simple clinical test for determining the integrity of 
the vestibular postural arc. A series of 154 patients tested for galvanic falling 
with the balance board indicated that persons with peripheral labyrinthine defects 
fail to react to the test. A group of patients with supratentorial tumor required, 
on an average, less galvanic current to produce falling than patients with infra- 
tentorial tumor. Experimental evidence obtained on decerebrated cats indicated 
that the galvanic current, as used with the balance board to produce falling, is 
not localized to the brain stem but has a peripheral action. The galvanic falling 
reaction appears to be an indication of otolithic labyrinthine function which, the 
authors hope, with the accumulation of a large series of patients with defective 
vestibular arcs, will lead to the diagnosis of isolated lesions in the vestibular 


postural pathway. Eprtor’s Asstract. [ArcH. Nevrot. & Psycuiat.] 


THERAPEUTIC Use oF Hettum. A. L. Baracn, J. A. M. A. 107:1273 (Oct. 17) 


1936. 


The use of helium in the treatment of dyspnea of certain types is based on 
its decreased specific gravity in relation to nitrogen. Helium in concentrations 
of 79 per cent mixed with 21 per cent oxygen furnishes a respirable mixture 
similar to that obtained with the same percentages of oxygen and nitrogen. It 
has a density one third that of the oxygen-nitrogen mixture. The helium-oxygen 
mixture can be breathed with considerably less effort than air or oxygen by 
patients suffering from obstructive dyspnea. Eighteen cases of severe asthma and 
21 cases of obstruction in the upper air passages are reported. The reaction of 
the asthmatic group to the mixture was found to be favorable, and in many cases 
patients who had become refractory to epinephrine regained their sensitiveness. 
The results in cases of obstructive dyspnea were not so favorable, but the necessity 
for tracheotomy was dispensed with in 5 cases, and in others considerable relief 
was obtained before progress of the lesion demanded the operation. 


Bonar, Salt Lake City. [Am. J. Dis. Cutp.] 


REMARKS UPON THE SYMPTOM OF COUGH IN RELATION TO CHRONIC AND ACUTE 
ILLNESS IN CHILDHOOD. C. McNett, Edinburgh M. J. 43:609 (Oct.) 1936. 


This, the sixth paper in McNeil’s “Clinical Recollections and Reflections,” 
begins by defining coughing as the removal of sputum from the respiratory organs 
of the thorax into the throat. Children under 7 years of age swallow the 
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expectorated material, so that it can be said that “children expectorate but do not 
spit.” In whooping cough and bronchiectasis coughing carries the sputum through 
the pharynx into the mouth. 

McNeil discusses various types of cough and chronic disease of the respiratory 
tract, among them nasopharyngeal catarrh, bronchiectasis and tuberculous disease 


E of the lungs and mediastinal glands. In nasopharyngeal catarrh the cough is | 
FF loose, quiet and short, an effort by which mucus is collected into the pharynx | 
- and then swallowed. During the daytime such a cough would be overlooked, | 
: but at night, when the child is recumbent, mucopurulent sputum can easily be | 
4 seen on the pharyngeal wall, and the mucous membranes are swollen and slightly 


reddened. At night the cough is more frequent and occurs in small bouts, which 
may be associated with laryngeal and tracheal catarrh. The cough of bron- 
chiectasis is characteristic, being paroxysmal, with varying intervals of freedom. 
In the early morning the child may be awakened and caused to sit up by bouts 
of violent coughing, at the end of which sputum is discharged into the mouth in 
amounts varying from 1 teaspoonful to 1 ounce (4 to 30 cc.). Violent exercise 
during the day may produce a paroxysm, as will a fit of crying or the swallowing 
of food. The writer mentions the coexistence of infection of the tonsils and 
accessory sinuses as a factor which must be taken into consideration. Cough may 
be absent in children with tuberculous pulmonary disease, though present in chil- 
dren who have progressive and open lesions; as a symptom it is not of much 
help in diagnosis. 

In the discussion of cough in acute disease of the respiratory tract, McNeil 
includes especially that associated with lobar pneumonia, with bronchopneumonia 
and with bronchitis. Cough is only a minor symptom in lobar pneumonia, but it 
is of value in drawing attention to the lungs. In bronchopneumonia cough is a 
much more prominent and early symptom, occurring in short bouts and with a 
harsh quality, often accompanied by definite cyanosis. The cough is similar to 
that of bronchitis, the general symptoms of which are less serious. 

The author does not go into the subject of treatment. 


Nerr, Kansas City, Mo. [Am. J. Dis. Curvp.] 


INTERNAL FRONTAL Hyperostosis: Report oF 4 New Cases. T. FRAcAssI and 
F. L. Mareur, Rev. argent. de neurol. y psychiat. 2:65 (April-June) 1936. 


Fracassi and Marelli report in detail 4 cases of internal frontal hyperostosis, 
3 of women and 1 of a man. In the majority of cases the condition develops in 
a woman at the menopause. Headache and obesity are the most constant symp- 
toms. The mental changes are varied, ranging from simple apathy or irritability 
to disorientation and delusions. At times various neurologic symptoms are present. 
Roentgenography discloses hyperostosis involving the internal surface of the ascend- 
ing part of the frontal bone, almost always bilaterally. There is no adequate 
explanation for the selectivity of this special form of hyperostosis. 

It is difficult to make a clinical diagnosis of this curious syndrome without 
the roentgenographic findings. Headache, adiposity, symptoms of infundibulo- 
tuberohypophysial involvement, visual changes and evidences of compression of 
the frontal lobe are clinically of great value. Hypercalcemia when present is a 
useful aid in the diagnosis. A diet low in calcium should be given. In some 
cases solution of parathyroid is indicated. If there is evidence of intracranial 
hypertension, operation must be performed. 


Avpers, Philadelphia. [Arcu. & Psycutat.] 


METEOROPATHOLOGY AND PROPHYLAXIS OF POSTOPERATIVE ANGINA. A. GREIFEN- 


stern, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 142:68, 1936. 
In order to obtain information about seasonal fluctuations in the incidence of 
angina and about the influence of meteorologic conditions on this disease, Greifen- 
stein made careful observations on 1,307 patients undergoing endonasal operations 
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in the otorhinologic clinic of the University of Munich, Germany, during the five 
years from 1931 to 1935. The incidence of postoperative angina was highest for 
the patients who were. subjected to interventions on the septum, but there was 
noticeable seasonal fluctuation. The attempt to establish connections between 
atmospheric conditions and postoperative angina, the author regards as still in 
the expernental stage. He cites examples which provide considerable evidence 
for the connection between meteorologic conditions and the development of post- 
operative angina. To be sure, he admits that the meteorologic factor is always 
only one of several contributory factors. That in many patients angina occurs 
for the first time after endonasal operation proves the great importance of the 
endonasal factor. The author concludes his report by pointing out that the influ- 
ence of meteorologic factors on other disorders (croup, eclampsia) and even on 
death has also been studied. Eprros’s ABSTRACT. 


ALLERGIC REACTIONS IN SCLEROMA. S. A. GLAUBERSOHN, Monatschr. f. Ohrenh. 


70:1053 (Sept.) 1936. 

Glaubersohn describes experiments with tissue extracts on 8 patients with 
scleroma. Because he considered the allergic reaction of possible diagnostic and 
prognostic significance in cases of scleroma, he prepared an antigen from fresh 
scleromatous tissue. He injected the antigen intracutaneously into 8 patients 
with scleroma and into 4 control subjects. The antigen proved to be specific in 
these tests, but the author thinks that by itself the intradermal reaction has as 
yet no diagnostic significance and that further tests will be necessary. He suggests 
that repeated injection of the tissue antigens might perhaps prove of therapeutic 
value to patients with scleroma. Eprror’s ABSTRACT. 


G. Gezetius, Svenska 


INFLUENZAL MENINGITIS OF SEVEN MONTHS’ DURATION. 

lak. tidning 33:1436 (Sept. 25) 1936. 

A boy aged 2 years fell acutely ill, presenting symptoms and signs of menin- 
gitis. Bacteriologic examination of the purulent spinal fluid showed Pfeiffer’s 
bacillus. The patient was treated with repeated lumbar punctures and with intra- 
muscular injections and transfusions of blood. After six weeks the temperature 
curve fell and for several months was normal except for a peak every fourth or 
fifth day. The extirpated tonsils showed a chronic inflammatory process and 
the presence of Pfeiffer’s bacillus. Before the tonsillectomy the fluid constantly 
contained Pfeiffer’s bacillus, but after the tonsillectomy it was found sterile. The 
boy’s condition, however, gradually grew worse, and he died seven months after 
the onset of the disease, from acute internal hydrocephalus. 


WaALLGREN, Goteborg, Sweden. [Am. J. Dis. Cutvp.] 
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Society Transactions 
CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Watter H. Tueosarp, M.D., President 


Regular Monthly Meeting, Feb. 7, 1938 


DIVERTICULUM OF THE ESOPHAGUS. 
tation). 


Presented by Dr. Louis T. Curry (by invi- 


Four cases of pulsion esophageal diverticula originating from the pharynx 
have been observed. There are great difficulties in treatment of the condition. 
During the past twenty years there has been controversy regarding the merits 
of operations in one or in two stages. The advocates of the latter assert that it 
entails less danger of mediastinitis. The defenders of the former believe that the 
patient is subjected to greater danger by two operations. There has been con- 
siderable discussion also about the disposal of the sac. Some have twisted it and 
anchored it high up in the wound. When not too large it has been successfully 
invaginated into the esophagus without extirpation. 

The symptoms of pharyngeal diverticulum are typical: dysphagia, regurgitation 
of fluids and later of solid foods, coughing and huskiness of voice and accumula- 
tion of saliva in the pharynx at night. The bulge of the sac may be visible in 
the neck. Often a fetid odor of the breath is noted. Boyce’s sign can usually be 
elicited immediately after swallowing. A gurgling sound is produced by pressure 
of the hand on the side of the neck, because of the pressing out of swallowed air 
from the pouch. Diagnosis is made from the history and by roentgenologic study. 
Examination should be made with the esophagoscope to make certain that the 
growth is not malignant. 

The technic first described by Jackson and Gaub in 1915 has been modified 
by Eliason, Tucker and Thigpen. 

The observations may be summarized as follows: 


1. Difficulties have been encountered in getting a thread swallowed which 
would pass into the stomach. 

2. Repeated failures are possible in trying to find the subdiverticular esophageal 
opening. 

3. It is often difficult to keep the esophagoscope in place while the surgeon 
removes the sac. 

4. There have been complications, such as mediastinitis and pneumonia, follow- 
ing the first stage of a two stage procedure. 

5. In 1 of the cases reported, there was no sac but a general enlarged upper 
end of the esophagus, which was fortunately not perforated in the search for a 
pouch. 


DISCUSSION 


Dr. T. C. Gattoway: The laryngologist has one marked advantage over the 
general surgeon in operating on diverticula in that he is accustomed to work in 
the depth with adequate illumination. It should be borne in mind that, while a 
master of technic like Babcock may do a one stage operation and do it safely, 
for the average physician the two stage procedure is better. 

The esophagus has no serosa, and its secretions are infectious; hence, unless 
one does a preliminary dissection to produce walling off and then a secondary 
operation above that area, there is great danger of descending infection. 
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Lahey has called attention to the fact that fixing the sac high up and removing 
the angulation prevents a filling up of the sac. This alone may suffice, and I think 
it is not always necessary to complete the procedure. 


Dr. Paut H. Horincer: Discussion of esophageal diverticula always raises 
the question of single versus two stage operations. Babcock and Jackson have 
reported a series of 70 or more cases in which operation was done in one stage 
without a fatality. Lahey reports a similar series in which operation was done 
in two stages with similar results. Therefore, in good hands, the procedures are 
equally safe. I prefer the single stage operation with close cooperation and team- 
work between surgeon and endoscopist. If the sac is thoroughly aspirated and 
brought into the operative field by the esophagoscope, its base can be demarcated 
by sutures on the outside which do not go through the esophageal mucosa. The 
esophagoscope is then retracted and guided into the subdiverticular portion of the 
esophagus over a previously swallowed string. When the sac is thus isolated it 
can be packed off to prevent infected material from passing down into the 
mediastinum and amputated. The single stage operation is entirely satisfactory 
if the esophagoscope is used in this manner. 


Dr. JosepH C. Beck: My experience with this work was in the early days. 
I notice that Dr. Curry was apologizing for the fact that he did not report any 
deaths. In the first case I handled I had a fatality. I dissected down below the 
clavicle and failed to wall off that area properly, a procedure which I think would 
have prevented mediastinitis and death. Regarding the single and the double step 
operation, I have tried both. Of course, when one compares the work of Judd, 
Lahey and Babcock, it is numbers that really count. These men can talk about 
experience, and I think 8 patients are all I have operated on. Dr. Russell, at the 
Veterans’ Administration Facility, managed a case under my direction in which 
a double operation was done, the sac being twisted and subsequently excised. For 
the little technical point of refinding the sac in the second stage operation it is 
important to have small brass clamps attached to the sac high up in the neck. 

I notice that Dr. Curry spoke about Horner’s syndrome coming from the 
recurrent laryngeal nerve. I wonder if he means that. 


Dr. SAMUEL SALINGER: I should like to congratulate Dr. Curry on his vast 
experience with pulsion diverticula, which coincides with my own. I cannot recall 
having seen more than 4 cases in my entire experience, and I was unusually well 
pleased with myself for having made the diagnosis. So far as treatment is con- 
cerned, one would have to boast of a much larger experience to be able to speak 
with authority. Nevertheless, isolated reports, especially those which frankly 
expose the difficulties and possible complications are more than welcome. The 
procedure is more difficult than it looks, and for the occasional operator it would 
perhaps be best that the condition be let alone or turned over to some one else to 
worry about. I am sure that a distinct advance was made in the surgical treat- 
ment of this condition when Jackson suggested the use of the esophagoscope as a 
guide, and there is no doubt in my mind that his suggestion has been the determin- 
ing factor in many cases in which treatment has been successful. 


Dr. Louts Curry (by invitation): I should like to thank the discussers for 
being so kind to me and to thank Dr. Holinger for his suggestion for identifying 
the subdiverticular part of the esophagus by suturing. The subdiverticular 
esophageal opening is in the anterior part of the sac, and it is relatively harder 
to see. The sutures might be a great help in the identification. 

In reply to Dr. Beck, I read that Horner’s syndrome had been observed. 
I have never seen it. 


CONGENITAL DerMoip Cyst AND FistuLta or Dorsum oF THE Nose: REPORT OF 
A Case. Presented by Dr. E. W. Hacens. 


This paper will be published in full in a later issue of the Arcuives. 
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DISCUSSION 

Dr. Frank J. Novak: This is an extremely interesting case because of the 
rarity of the condition, and yet it is known that mixed tumors may occur any 
place in the body. I learned this afternoon of a mixed tumor of the parotid type, 


consisting of epithelium, true myxomatous tissue and cartilage, located on the 
ankle of the patient. 


Dr. Francis Leperer: The report in the American literature of 6 cases has 
been taken as a criterion for Dr. Hagen’s report. I believe that congenital cysts 
of the nasal dorsum must occur more frequently than this number would indicate. 
I have personally observed several cases of dermoids located in this typical area. 
The interesting clinical phases presented by this case are not uncommon, because 
frequently these cysts are subject to secondary infection. It is quite likely, as 
happens with the fistulas that are found anterior to the auricle, that in the infected 
state these cysts should be mistaken for something else. Cysts of the nasal dorsum 
are not easily eradicated, because unless one succeeds in thoroughly removing the 
lining of the sac the lesion will recur. In Dr. Hagen’s case, the invasion of the 
interior of the nose is an interesting feature. Possibly if he had been concerned 
with an infant, he would have had to give considerable thought to cautious con- 
servatism. While the eradication of the dermoid is important, cosmetics and the 
future development of the nasal structure must govern the attack on the lesion. 

In a case I observed of an infant girl, I had these facts in mind and did not 
completely surgically excise the cyst but employed surgical diathermy to destroy 
the lining. There was an excellent postoperative result. Had Dr. Hagens been 
concerned with his patient as an infant and had to consider the future development 
of that nose, would that have influenced his manner of treatment as it did mine? 

His statement regarding but 6 cases in the American literature is more or less 
of a reflection on the reliability of literature in general, from a statistical point 
of view. 

Dr. E. W. Hacens: In reply to Dr. Lederer, I wish to say there were 26 
cases, not 6—3 in the American literature and 26 all told. I agree that there are 
probably more cases than are reported. The thing that struck me was the fact 
that this child was admitted to the surgical service, then went to the neurosurgeon, 
and was brought to me only by accident. I thought I ought to call attention to 
that. Then it was surprising, at operation, to find a large part of the sac beneath 
the level of the nasal bone. I had supposed it was all on the top. I had the 
patient under ether anesthesia and did not use surgical diathermy but used other 
caustics, and if he were to have a recurrence I should use surgical diathermy. I 
left the part below the level of the nasal bone and exised the part above, because 
I did not wish to break into the nasal passages. There is 1 case on record in 
which that was done. The wound took a long time to heal, and there was con- 
siderable scarring. 


OsSTEOMA OF THE MASTOID PROCESS. 
(by invitation). 


Presented by Dr. STANTON A. FRIEDBERG 


This paper will be published in full in a later issue of the ARCHIVES. 


RECENT ADVANCES IN THE DIAGNOSIS AND TREATMENT OF DEAFNESS. Presented 
by Dr. GeorcGe E. SHAMBAUGH Jr. 


The differentiation of curable from incurable deafness depends to a great extent 
on tests of hearing. Certain advances in the use and interpretation of such tests 
have a practical application in the diagnosis of two types of curable deafness. 
Secretory otitis media is a form of conduction deafness that has been known for 
a long time. Exudative labyrinthitis is a form of labyrinthine or perceptive deaf- 
ness first described two years ago. 

The teaching has been that in pure conduction deafness there is a greater loss 
of hearing for low tones than for high tones. Charts are presented comparing the 
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results of tests of a group of patients with secretory otitis media with those of a 
group with otosclerosis. In each case in which there was fluid in the middle ear 
the loss for high tones equaled that for low, while in the cases of otosclerosis the 
hearing for high tones was much better than that for low. The probable explana- 
tion is that low-pitched sounds reach the labyrinth by way of the drum membrane 
and ossicular chain through the oval window, while high-pitched sounds enter 
through the round window. If this explanation is correct, then traumatic rupture 
of the drum membrane should cause the same response to the tests as otosclerosis, 
whereas suppurative otitis media should give the same picture as secretory otitis 
media. 

The diagnosis of exudative labyrinthitis depends on the demonstration of 
diplacusis, the condition in which a given tone is heard at different pitches in the 
two ears. It is significant that when diplacusis is present there is usually a change 
not only in pitch but in quality, so that in the affected ear tuning forks have a 
rough, impure, harsh sound, as compared with their smooth, musical tone in the 
normal ear. 

Nine cases have been observed, all of low tone nerve deafness with diplacusis 
and vertigo. All have certain characteristics. In the age incidence, in the usually 
unilateral involvement, in the tendency to recurrence, in the tendency of the hearing 
to fluctuate and, finally, in the apparent relation to focal infection, the condition 
closely resembles iritis. Possibly the pathologic characteristics are similar to those 
of iritis with cells in the fluid, with a tendency for patients in the early stages of 
the disease and those with mild attacks to recover completely, whereas in cases of 
older and more severe involvement permanent impairment of function results. 

Diplacusis is not infrequently observed if specific tests are made. When it is 
found associated with low tone nerve deafness and vertigo, particularly if the 
hearing fluctuates from time to time, the patient probably has an inflammatory 
lesion in the membranous labyrinth, which might be called exudative labyrinthitis, 
and which is comparable in causation, pathologic changes and clinical course to 
iritis. 

DISCUSSION 

Dr. Danret B. Haypen: I see no real objections to the explanation of dipla- 
cusis advanced by Dr. Shambaugh. His theory that a condition resembling serous 
labyrinthitis exists in cases of diplacusis is acceptable, whether one believes the 
tectorial or the basilar membrane to be the vibrating structure in the perception 
of tones. 

Dr. SHERMAN SHAPIRO: The essayist referred to quinine. I recall another 
drug much more commonly used, which has been recently mentioned as a possible 
cause of nerve deafness in some cases, particularly in this part of the country, 
where quinine is not commonly used. I have reference to acetylsalicylic acid and 
the other salicylates, which should be kept in mind by otologists. 


Dr. Shambaugh has advanced a theory to account for involvement of the 
faculty for perceiving high or low tones in his cases, which, as I understand it, 
is based on mechanical factors in the movements of the round and oval windows. 
This view may be correct. I noted, however, that in his reports there was men- 
tion of a catarrhal condition. Is it not possible that the loss of perception of 
high tones in these cases was caused by absorption of toxins through the round 
window ? 

The theories of the essayist on diplacusis would, if proved, be a good argument 
for Helmholz’s opinions as to the auditory mechanism. I should like to know if 
some of the persons tested by Dr. Shambaugh are musicians; otherwise it is 
difficult to understand how they could recognize the sound of a tuning fork as one 
or two tones higher or lower. As I listened to the presentation and watched the 
audiograms, which show a variety of observations based on the use of tuning 
forks in what Dr. Shambaugh terms nerve deafness, it occurred to me that the 
diagnosis is apparently made in some instances on the finding of diplacusis plus 
vertigo or other evidence of vestibular involvement, if this is present. Under these 
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circumstances it would appear that otologists will have to revise their ideas as 
to the value of tuning forks in the diagnosis of the various types of deafness. 


Dr. Howard BALLENGER: I should like to ask Dr. Shambaugh if he excluded 
deafness arising from fluid in the middle ear, and especially from occlusion of the 
eustachian tube, in all these cases, because I believe these symptoms, with the 
possible exception of diplacusis, can be duplicated by inflation. I presume he has 
definitely excluded the presence of fluid in the middle ear as an etiologic factor 
but think it should be emphasized. 


Dr. Austin A. Haypen: I wonder whether the influence of quinine in the 
production of deafness has been properly evaluated. I say that because it is 
spoken of rather often as a rare thing, but I have seen within the past year 6 
cases of deafness due to medication with quinine—that is to say, I thought it was 
due to that—and it was not transmitted through the mother but acquired by 
the individual patient. The facts were elicited only by great care in taking the 
history, in which it was stated by the patient that large amounts of quinine had 
been taken in youth and that it was always accompanied by ringing in the ears. 

When I lived at the county hospital as a medical student, there was a young 
woman there, the daughter of the chief engineer, who presented a striking idio- 
syncrasy to quinine. On just stepping into the drug store, she always experienced 
a noise in both ears, and she became extremely hard of hearing. I think Dr. 
Taylor of Jacksonville, Florida, has brought this peculiarity to closer attention 
than it has received before. I was interested in hearing Dr. Shambaugh cite the 
close analogy between that condition and iritis. There is sitting to my right a 
gentleman who can speak with a considerable degree of authority on the subject 
of the recurrence of iritis. He has not had, so far as I know, any recurrence of 
labyrinthitis, but he certainly had it up to the time the Shambaugh treatment was 
given him, namely, the removal of his tonsils. 

The salt-free diet in cases of vertigo is certainly of service, as mentioned by 
Dr. Shambaugh. There was one thing he did not mention, which may not be 
well known. I saw a physician, 74 years old, who suffered from vertigo but was 
much improved by the withdrawal of salt from his diet. He was not, however, 
absolutely free from vertigo until his allergy was corrected by his going to Colo- 
rado, where he is perfectly free of symptoms. The dry air is beneficial to his 
hypertrophic rhinitis, and he is well there. 

To conclude, I should like to call Dr. Shambaugh’s attention to the fact that 
it would seem to me that the tests might be difficult to administer with accurate 
results. I agree with what Dr. Shapiro said, that unless one is well trained in 
music it is hard to tell whether a sound is one or two tones above or not. How- 
ever, if a binocular audiogram is made, I have found, the difference between the 
one ear and the other is readily ascertained. 


Dr. W. A. Smirey: In support of Dr. Shambaugh’s theory of diplacusis, 
I should like to relate the incident of an opera singer a few years ago, who had 
secretory otitis media and a little nausea and vomiting. He has never been 
heard on the operatic stage since, because he cannot tell whether he is on key 
or not. He hears the tones differently in each ear. 


Dr. E. J. Bionper: I wish to ask Dr. Shambaugh if the nerve deafness 
improved in all of these cases with only the removal of the focus of infection. 
Was any supplemental treatment given? Did the hearing of these patients vary 
in subsequent tests with the audiometer ? 


Dr. G. Henry Munopt: It is an interesting thing, I think, to have a man 
stand up before this society and say something can be done for deafness. I do 
not know whether his comparison between labyrinthitis and iritis has been pro- 
pounded in the literature. I believe he is perfectly right in comparing them. 
There is no question that in these cases one can elicit a difference in perception 
of tones if one tries, and has patience. The patient does not need to be particu- 
larly well qualified in music for one to get that result. I do not know whether 
management with a salt-free diet and ammonium chloride works as well or 
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not. I have tried both and have removed foci of infection. 1 am inclined to 
believe that one gets better results by following the method of management 
outlined by Dr. Shambaugh than by prescribing salt-free diet and ammonium 
chloride internally. 

May I say that if I am using ammonium chloride and my patient cannot 
tolerate 22.5 grains (1.5 Gm.) three times a day in gelatine capsules, I give 
him enteric-coated medication to carry him over until he loses that difficulty and 
then slip him back to taking the capsules. There has been some comment in 
the literature to the effect that this method is not particularly efficacious, but it 
seems to have worked when I have used it. To go back to labyrinthitis and 
iritis—there is certainly a similarity in the management of the two conditions. 


Dr. Paut A. CAMPBELL: Since my case was mentioned by Dr. Hayden, to 
whom I owe the preservation of my vision at 20/20 after several attacks of 
iritis, I may say that I do have a little nerve deafness. There is a definite drop 
in my perception of tones above 5000 vibrations. 


Dr. Francis Leperer: Dr. Shambaugh has suggested a number of points 
to which he has appended nomenclature and deductions which I believe to be 
entirely presumptive. His interpretation of findings and results of therapy is 
most interesting but inconclusive—for example, the case of the patient with serum 
in the middle ear for twenty years. His deafness was relieved by an adenoid- 
ectomy. It is inconceivable that serum could be present in a middle ear without 
organization and subsequent development of an adhesive process. Then, too, 
there is the patient whose sudden attacks of vertigo ceased one week after 
tonsillectomy. This phenomenon was merely a response to the depletion of 
water or thirst cure which Dr. Shambaugh unknowingly carried out rather 
than to the removal of a focal source of infection. For the benefit of those who 
so thoroughly agreed with the essayist’s attempt to parallel iritis and what he 
prefers to call exudative labyrinthitis, let me point out that the term glaucoma 
of the labyrinth has long been in use to express one possibility which exists 
in vertigo. The term exudative is one that needs clarification. It is possible 
that it is ill chosen. There is an entity which has long been recognized as toxic 
labyrinthitis. Dr. Shambaugh’s opinion that edema or thickening of the basilar 
membrane takes place may be correct. It is apparent, however, that he takes 
a great deal for granted in assuming a basic pathologic change, for which he 
has no actual proof in the cases observed. He tries to formulate a new entity, 
exudative labyrinthitis, when the long-recognized term, toxic labyrinthitis, fulfills 
his purpose equally well. 

The application of the term low tone nerve deafness is interesting. It is 
possible that this is the same condition which has been called mixed or com- 
bined deafness. Unquestionably, the importance of diplacusis is that it allows 
the examiner to conclude that the patient has a preponderance of his disturbance 
in the nerve. 

In regard to the ingestion of quinine and its effect on the mother and the 
child, I wish to call attention to an observed fact, namely, that there exists a 
deafness which has been misinterpreted as being due to otosclerosis or to quinine. 
I refer to the toxemia of pregnancy, which is again an example of toxic labyrin- 
thitis. I have observed several cases in which this “low tone” nerve deafness 
followed pernicious vomiting in pregnancy. In these cases the diagnosis had pre- 
viously been otosclerosis purely because loss of hearing followed pregnancy. Are 
they not cases of “exudative labyrinthitis”? I believe that the term exudative is 
applied by the essayist too loosely and without adequate proof. 

Dr. Georce E. SHAMBAUGH JrR.: I want to thank all the discussers. Dr. 
Shapiro brought up the point of nonmusical persons being unable to distinguish 
pitch. It is true that some are not able to tell the difference, but when dipla- 


cusis is present there is no hesitancy—they do detect a difference of tone. One 


must be sure that intensity is the same. Many people confuse intensity with 
pitch. When the intensity is the same, the patient can tell the difference in the 
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tone. It is significant, I think, that in the diseased ear the sound is unpleasant, 
harsh and nonmusical, whereas in the good ear it is a pure, musical tone. The 
diagnosis of nerve deafness was made not by the finding of diplacusis, but by 
the usual tests of Rinne, Schwabach and Weber (in the Weber test the sound 
was always referred to the good ear), in other words by all the usual tests 
for nerve deafness. 

Dr. Ballenger wondered if deafness caused by fluid in the middle ear was 
excluded. All had inflation both by Politzer’s bag and by catheter when first 
seen, and in no case was hearing affected by inflation, nor was there any indica- 
tion of fluid in the middle ear. Dr. Foster of Texas has a deafness that he is 
sure is from taking quinine. He says that many persons in the South who have 
taken quinine have some degree of nerve deafness. Dr. Blonder asked whether 
any other treatment had been used. As I said, the tubes were inflated, and an 
attempt was made to remove any local infection. The improvement was shown, 
and it did persist. I have had patients with deafness of long duration who did 
not get their hearing back. One patient had a fifteen year history. He still 
has diplacusis. I do not expect to be able to improve his hearing any more than 
one can improve the vision in a case of old quiescent iritis. 


Dr. Galloway asked if any of my patients had died and willed me their ears— 
so far they have not. The conception of the pathologic condition is based entirely 
on the hypothesis that diplacusis can arise only from inflammatory change, per- 
haps edema or exudate. I used the term exudative labyrinthitis in these cases 
because the patients showed diplacusis, indicating some lesion of the vibrating 
membrane that I assumed was due to exudate. 


RADICAL MASTOIDECTOMY, WITH REFERENCE TO THE STATUS OF HEARING. 
sented by Dr. L. J. WALLNER (by invitation). 


Six cases of chronic discharge of the ear, with a record of hearing before 
and after operation, are presented. In 5 of these a modified Bondy operation 
was done, the bridge and outer wall of the attic being taken down, the incus 
removed and the drum membrane and malleus left. 

The question of what the hearing will be after radical operation is particularly 
important in cases of bilateral involvement in which operation is to be done on 
the better ear, as in 2 of the cases cited, or on both ears. In some cases the 
hearing may improve or remain stationary, but in the majority an appreciable 
loss can be expected. When better hearing results, it may be due in part to 
an improvement of a toxic neuritis of the eighth nerve caused by absorption from 
the process in the middle ear. Loss of hearing after a radical operation is 
ascribed to the removal of the drum membrane and ossicles, to dislocation of the 
stapes or to fixation of the stapes in the scar resulting from granulations. 

Skin grafts are said to preserve the hearing by lessening granulations. Two 
of these patients had no grafts and had long postoperative care but now have 
normal hearing. The remarkable hearing in 3 of the cases seems to be due, not 
to a functioning drum membrane and ossicular chain, as the incus was removed, 
but to the drum membrane protecting the region of the oval window from scar- 
ring. In the case in which profound loss of hearing followed operation the 
stapes is buried in a dense scar, which explains the poor hearing. 

In none of the cases has there been recurrence of cholesteatoma, and all the 
patients have dry ears, with the exception that 2 have had brief periods of mucous 
discharge during a head cold. 


Pre- 


DISCUSSION 


Dr. Josepn C. Beck: I have had the pleasure of seeing these patients before 
the meeting, and their ears were all dry and just as described by the writer of 
the paper. I used to say to young men training with me: “If you want a good 
practice later, do a lot of radical operations early and wait, because after a 
radical operation the patient is yours forever, unless he gets disgusted and goes to 
some one else.” The modified radical operation dates back to Winckler, but the 
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Americans became enthusiastic when Heath began to write about it. Heath, an 
Englishman, set the world on fire with cures by the Heath operation, not remov- 
ing the bridge and leaving no paralysis of the facial nerve. We started to use 
it here in Chicago when the late Dr. William Ballenger and I did a number 
of operations, and this is what we found. Early in the course of the disease it 
worked beautifully, but all the patients with chronic suppurating involvement of 
long standing had to be submitted to a second operation, as the modified opera- 
tion yielded no results. 

The other operation mentioned—the removal of the external attic—brought 
a number of cures in the cases of chronic suppurative otitis, but the hearing 
was never as good as I have found it here tonight. When I asked these patients 
how the other ear was masked, they replied, “By sticking the finger in the ear.” 
It is known that this method is not correct. I am mentioning this to suggest 
the possibility that the hearing might not be so good as has been indicated. 

Now as to skin grafts—one is merely inviting débris in the ear—foul-smelling 
epithelium, which has to be removed every so often. One does not graft skin; 
one grafts epithelium, and it is not well nourished. I think if the patients shown 
tonight continue to look as well as they do now, the practice should be continued. 
I should like to know how long it took these ears to heal. When the international 
congress met in Boston, Heath had an opportunity to operate in a number of 
eastern cities, such as Boston, New York and Philadelphia. When the reports 
on his cases were obtained they were extremely poor, as most of the patients had 
to be submitted to a second operation without being fit for such a procedure. 

Then Bondy or some of the younger physicians, such as Blackwell, did this 
operation, and it was my pleasure to review some of their cases at the New 
York Eye and Ear Infirmary. The operations had been done over a long period, 
and the patients were in excellent condition. 

What Dr. Wallner said about the production of membrane as well as skin 
graft over the oval window may be true. With radical operations after which 
the patients hear poorly, the formation of scar tissue destroys the hearing, or 
possibly in the thorough eradication a little low grade labyrinthitis is started. 
When one has two ears that are suppurating one is going to think before one 
does a radical operation on both ears. I have 1 patient, a girl, who constantly 
reminds me of the horrible things I did. She is cured of the suppuration but 
hears poorly. Also, radical or semiradical operations are not as frequently 
performed as they used to be. They have not been used for persons of the 
new generation. Chronic suppurating conditions in the ear are comparatively 
rarely found in clinics today, because the acute diseases of the ear have been 
cured. 

Also, local treatment in cases of chronic suppuration is better, especially since 
the practice of insufflation of iodine boric powder combined with capillary suc- 
tion. 

Dr. SHERMAN SHAPIRO: I should like to ask if Dr. Wallner presented all 
the cases in which he has operated by the Bondy method, including those, if any, 
in which reoperation had to be done later with a more radical procedure, or only 
those cases in which the patient showed improvement in hearing. 


Dr. L. J. WALLNER (by invitation): I want to thank Dr. Beck and the others 
for their discussion. Regarding the statement that some of the hearing may have 
been from the other ear: In 2 cases it was the better ear on which operation 
was done; in the other ear the whisper was heard at barely 6 inches (15 cm.) or 
less. In the case of the complete radical operation, in the ear on which the 
operation was done the whisper was heard close to the ear with the other ear 
stopped with the finger. A person with normal hearing in both ears and with both 
ears stopped with the fingers does not hear the whisper until it is close to the ear. 
So far as after-care in the 2 cases without skin graft is concerned, in 1 case it 
was six months before the ear was dry; granulations persisted, and finally a 
bridge formed and became fibrous; this was broken down with forceps. After 
that the ear became dry. I reported 6 cases; 1 patient did not appear. In that 
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case there was no skin graft, and the bands had to be removed several times. 
In answer to Dr. Shapiro’s question as to whether I presented all the cases, I 
have not presented all the cases in which operation was done by this method. I 
chose some with reference to the status of hearing. I do not know of any in 
which reoperation has been done. 


Wa ter H. TuHeospatp, M.D., President 
March 7, 1938 


Tuomas W. Lewis, M.D., Secretary 


BIPLANE FLvuoROSCOPE AS AN AID IN BRONCHOSCOPIC EXAMINATION. 
by Dr. Paut H. Hovrincer. 


Fluoroscopic aid is indispensable in certain types of endoscopic procedure. 
Grier, of Pittsburgh, working with Jackson and Patterson, developed the first 
biplane fluoroscope used in conjunction with a bronchoscopic procedure in 1907. 
Since that time such roentgenologists as Manges, Pancost, Pendergrass and 
Chamberlain have made significant advances in this field. 

The most common use of the fluoroscopically guided bronchoscope is in the 
removal of foreign bodies. The fluoroscope pictures the operative field more com- 
pletely than it can be visualized through the tube, and therefore the bronchoscope 
and the forceps can be guided to the foreign body and the proper grasp secured. 
Small objects in the periphery of the lung, lying in the costophrenic angle, are 
lodged in bronchi so small that an ocularly guided bronchoscope will not reach 
them. Therefore, specially constructed 2 and 3 mm. costophrenic bronchoscopes 
and forceps must be directed to the foreign body with the aid of a fluoroscope. 
Other bronchial foreign bodies requiring fluoroscopic assistance for removal are 
those which become embedded in the bronchial wall, those which have multiple 
points and those which lodge in the bronchi of the upper lobe. Nails, screws and 
tacks that are head up present a special problem, because the mucosa encircles 
the head, making application of a forceps difficult or impossible without fluoro- 
scopic help. 

The removal of foreign bodies from the esophagus, if they are opaque to 
roentgen rays, is likewise facilitated by fluoroscopic guidance; open safety pins 
and dental prostheses are best handled in this manner. Finally, the endoscopic 
removal of foreign bodies from the stomach can be done only with the aid of the 
biplane fluoroscope. Because of the relative safety in this procedure, gastrotomy 
is rarely if ever necessary for the removal of foreign bodies. 

While the presence of a foreign body is the most common indication for 
fluoroscopically guided bronchoscopy, the removal of tissue from tumors and the 
drainage of abscessed areas in the lung are facilitated by roentgenography when 
the lesion is in an inaccessible location. In certain cases bronchographic visuali- 
zation may be facilitated with the fluoroscope, the opaque oil being more accurately 
directed into the diseased areas. Similarly, the perforation of a stenosis of the 
esophagus is made infinitely safer if both the upper tube, passed through the mouth, 
and the lower tube, passed through the gastrostomy opening, are visualized in two 
planes before the stenosis is punctured. 

Contraindications for this type of work are the same as those for any endo- 
scopic procedure. However, it is fallacious to substitute fluoroscopic guidance 
for proper training with the open tube, because unless the operator is thoroughly 
trained with the open tube he does not appreciate the dangers involved. The 
procedure appears simple, but it requires the most elaborate teamwork and instru- 
mentarium for successful performance without danger to the patient or to the 
operating team. 
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In order that the apparatus be of greatest efficiency, there must be accuracy 
of detail without distortion on the fluoroscopic screen in two planes at right angles 
to each other. The apparatus must be shock proof and absolutely safe in opera- 
tion, both to the patient and to the operator and his assistants, and, must be 
flexible enough so that the center of each beam can be moved easily to enable the 
operator to visualize any part of the chest or the abdomen. Framework about 
the table must be eliminated, as it obstructs the operator, the head holder and the 
shoulder holder. 

To meet these requirements, biplane fluoroscopes have been built for the 
Research and Educational Hospital, University of Illinois, and for St. Luke's 
Hospital on the principle employed in the fluoroscope built by Dr. Edward 
Chamberlain for the Jackson Clinic of the Temple University Hospital, Phila- 
delphia. The apparatus consists of two Phillips water-cooled tubes, one for the 
vertical ray and one for the horizontal ray. Each tube is mounted 4 feet (120 cm.) 
from the patient on a large framework support, on which the screen is also 
mounted. The support runs under the floor as a cradle for the vertical ray tube, 
rises perpendicularly behind a wall 3 feet (90 cm.) from the operating table to 
support the horizontal ray tube, and then extends forward to hold the screen. This 
entire supporting framework is counterbalanced and mounted on wheels and can 
be moved along the patient to keep the center of the beam on the center of the 
fluoroscopic screen. Thus, the rays of each tube as they pass through the patient 
to the screen are parallel; there is minimum irradjation of the skin, and all 
encumbrances around the patient are eliminated. The shutters are heavy enough 
to eliminate all radiation except that small amount which emanates from the 
opening. The shutters are opened and closed by electric motors, which are con- 
trolled from the screen. The lateral position of the vertical ray tube can be 
regulated and time clocks attached to each tube give the elapsed time as each 
tube is operated. Thus, the roentgen units of exposure to the skin can be 
accurately determined. The milliamperage can be controlled directly from the 
fluoroscopic screen in a range of from 2 to 8 milliamperes, depending on the size 
of the patient and the location of the foreign body. A booster control permits 
more intense illumination when greater fluoroscopic visualization is required. 

In order that roentgenograms may be taken, a switch instantly changes the 
current from the fluoroscopic setting to 115 kilovolts and 100 milliamperes for 
plates. The timer is connected in series, and photographs can be made with 
exposure of a twentieth of a second. 

In order that greatest accuracy may be obtained, the fluoroscopic table may 
be turned end to end to place the portion in which the foreign body lies closest to 
the screen. 

This apparatus has been entirely satisfactory. 

Representative cases of removal of a foreign body are presented to illustrate 
the principles of biplane fluoroscopic guidance. 


DISCUSSION 


Dr. A. H. ANprews Jr. (by invitation): The speaker has been modest 
in not mentioning his own work in designing these fluoroscopes. Another point 
that might be emphasized is the painstaking work required in the localization of 
these foreign bodies. The procedure requires minutes—sometimes an hour—and 
the infinite number of small bronchi which have to be explored makes it tedious 
and painstaking; unfortunately, repetition is sometimes necessary. 

It is important to know the previous roentgen exposure in order to prevent 
overdosage. Biplane endoscopy may have to be shortened or postponed accordingly. 


INCIDENCE OF MALIGNANT TuMorsS oF THE HEAD AND NECK. Presented by 
Dr. Noau D. Fasricant (by invitation). 


This paper will be published in full in a subsequent issue of the Arcuives. 
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Dr. SAMUEL SALINGER: The thing that strikes me as unusual about this report 
is the high percentage of cases of squamous cell carcinoma, particularly in the 
pharynx and the nasopharynx. Other series of statistics that I have read, as 
well as my own observations, seemed to show more of the epidermoid or the 
anaplastic cell variety. I expected to hear something about the nature of the 
treatment these patients had undergone and the results obtained. The members 
are all familiar with the source and the distribution of these growths and have 
been struggling to determine the best means of dealing with them. Naturally, one 
wants to learn all one can from the experiences of others. The number of cases 
(249) is large, and it would be interesting to know the manner of treatment and 
the results obtained. I hope the author will make this the subject of a future 
report. 


Dr. Francis L. Leperer: I do not think the original purpose of this statistical 
study was to take up the question of treatment. Dr. Fabricant and I should really 
return to Dr. Salinger the question of cures. That would be fair enough. In no 
uncertain terms, he is trying to put us on the spot. 

A few points in this direction might not be amiss. Of the 57 cases of laryn- 
geal involvement reported in this series, the condition was operable in less than 
1 per cent. After all, the type of malignant disease that comes under observation 
at any clinic is directly related to the patient’s lack of intellect and the size of his 
purse. Usually it is not the type that lends itself to operative intervention. If 
Dr. Salinger is asking for statistics on radium and roentgen radiation, I have this 
to say: We have followed the results for thirteen years, and I present our experi- 
ences briefly. I do not want to discredit radium and roentgen radiation because 
I have every confidence that when more is known about their dosage and technic, 
improved statistics can be expected. We have followed Coutard technic diligently, 
and yet a “cure” is still to be realized. In most cases the patient has come to our 
clinic with a recurrence even after ten years. I do believe that our statistics will 
have to be evaluated on a more definite basis. Patients have come to the clinic 
aiter they have been reported in the literature as “cured.” Autopsies have borne 
out the recurrence of the malignant growth. 

The original intent of ‘Dr. Fabricant’s paper was to evaluate general statistical 
information. The results of treatment alone would not be difficult to evaluate, 
but I doubt the worth of such evaluation as much as that of any other clinical 
survey of cases in which observation begins so late and follow-up is so poor. 
I too am amazed at the number of squamous cell carcinomas that were found. 
Sarcoma of the pharynx in most instances is lymphoepithelioma, which used to 
be termed small round cell sarcoma. So far as nasopharyngeal tumors are con- 
cerned, most of them are anaplastic, but Dr. Fabricant did not divide his statistics 
according to epipharyngeal, nasopharyngeal and hypopharyngeal sites. We are 
startled by the incidence of malignant growths. Of course the apparent increase 
would have to be qualified from many angles. The university is a slough box for 
far advanced material; so some of these studies will have to be qualified and the 
results not judged too harshly, because allowances have to be made for many 
factors which alter statistical data. The present survey includes only the cases in 
which biopsy was performed. 

I hope the members will forgive the attempt at this sort of survey, but I think 
that, in the light of variations with statistics from other institutions, this series 

adds interesting data. 


Dr. M. M. Kutvin (by invitation): I should like to ask Dr. Fabricant 


whether his statistics indicate where lesions were found to be most common in 
the female patients. 


Dr. Noau D. Fasricant (by invitation): There are several ways in which 
this report does not represent a really thorough statistical study. I could check 
back and answer these questions, but I do not have my original material. There 
was one angle I started to pursue, but it ran up a blind alley; that was as to how 
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long the patients lived. Our social service department is inadequate, or the persons 
had moved or died, so I was not able to determine how long they lived after they 
had undergone treatment in our institution. 


DEVELOPMENT OF PARANASAL SINUSES. Presented by Dr. A. A. ZIMMERMANN 
(by invitation). 

A review of the development of the olfactory organ and of the sinuses is pre- 
sented by lantern slides, illustrating the most important steps of the process. It 
is emphasized that the primordia (anlages) of the sinuses arise rather late during 
the prenatal period of development and that the origin of the frontal sinus in 
particular usually is delayed until postnatal life. The presentation is based mainly 
on recent literature, although some original material is included. 

The embryonic period proper, which lasts to the end of the second month, is 
occupied by the differentiation of the main features of the nasal cavities. The 
secondary, or definite, nasal cavities are formed by incorporation of the upper 
portion of the primary oral cavity through the establishment of the secondary 
palate. In relation to these processes, the change in position of the primary and 
the secondary choanae is described. At the end of the embryonic period the 
lateral wall of the nasal cavities presents three main conchae (turbinates), but 
the primordia of the sinuses are not yet established. 

The paranasal sinuses arise as localized epithelial sprouts or recesses of the 
nasal mucosa during the fetal period of prenatal development, which is primarily 
a period of growth of previously differentiated primordia of organs. Minor 
details of differentiation, however, occur during fetal life. The establishment of the 
sinus anlages is an example of such delayed differentiation. Thus, the mucosal 
recesses leading to the establishment of the maxillary and the sphenoid sinuses 
arise during the third prenatal (fetal) month. The epithelial sprouts for the 
ethmoid cells are established during the fifth and the sixth fetal month. The sites 
of origin of the epithelial recesses become the ostia of the respective sinuses. Until 
birth the simple evaginations from mucosal recesses remain small and should not 
be called “sinuses” until they pneumatize the bones after which they are named. 
Pneumatization of the respective bones is essentially a postnatal process. 

The sites of origin of the epithelial primordia of the various sinuses are as 
follows: The sphenoid sinuses arise as paired mucosal evaginations at the upper 
posterior portion of the nasal cavities. They extend posteriorly downward. They 
remain small throughout the prenatal period. Even at birth the mucosal diver- 
ticula are in no relation to the cartilaginous or bony sphenoid. During the first 
few years of postnatal life the mucosal sprouts of the future sphenoid sinuses 
become surrounded by the posterior portion of the cartilaginous nasal capsule. 
The latter portion may be ossified and corresponds to Bertin’s ossicles (Van Gilse). 
In the fourth year begins the resorption of the posterior nasal cartilage. Anterior 
lower remnants of this cartilage may persist until the child is 8 or 10 years old 
and represent the “conchae Bertini.” In middle childhood the epithelial anlages 
of the sphenoid sinuses expand into the sphenoid bone. Pneumatization of the 
latter occurs relatively fast after the seventh year. The final form if not the extent 
of the sphenoid sinuses is attained between the twelfth and the fifteenth year. 

The maxillary sinus arises as a lateral epithelial sprout from the hiatus semi- 
lunaris (infundibulum) of the middle meatus, which is the most productive area 
for the establishment of sinuses, giving origin to the entire group of anterior 
ethmoid cells as well. The mucosal recess which constitutes the anlage of the 
maxillary sinus attains relatively greater size than any other sinus primordium 
during fetal life. It develops into a tubular structure, elongated in the sagittal 
direction. Already during the third fetal month, i. e., shortly after its establish- 
ment, the mucosal recess of the maxillary sinus differentiates glandular sprouts 
from its walls, At birth the maxillary sinus constitutes a fairly well developed 
tubular sac, the lower margin of which lies slightly below the level of the upper 
border of the inferior meatus. Anteriorly it extends to the lacrimal duct. The 
expansion of the maxillary sinus occurs at a relatively slow rate during early 
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and middle childhood. With the seventh year the expansion of the sinus and the 

pneumatization of the maxilla progress faster. The first dentition exerts no 

influence on the direction of growth or on the form of the maxillary sinus. The 
second dentition, particularly the germs of the permanent molars and the canine 
teeth, however, contribute to the molding of the floor of the expanding maxillary 
sinus. In children there is usually no accessory ostium. 

The ethmoid cells may be subdivided into three groups, the anterior, the pos- 
terior and the postreme ethmoid cells, according to their origin from the middle, 
the superior or the supreme meatuses. The cells derived from the middle meatus 
usually lie anterior to those which originate from the superior meatuses. The 
anterior ethmoid cells may. be subdivided further into infundibular, frontal and 
bullar cells. The original arrangement of these groups of cells usually becomes 
more or less disturbed by dislocations during growth (unequal expansion and 
secondary division of some of the cells), a process which has been described as 
“the struggle of the ethmoid cells.” Great individual variations exist even at 
birth, in the degree of development of the various ethmoid cells. 

The infundibular cells are usually the most anterior ethmoid cells, and one of 
these may pneumatize the agger nasi after birth. Above them are three or four 
frontal cells which originate from the upper portion of the infundibulum, i. e., the 
frontal recess. The bullar cells arise between the ethmoid bulla and the base of 
the middle concha, from a secondary furrow which was described as the “superior 
semilunar hiatus” by Gruenwald. One of the bullar cells pneumatizes the bulla, 
which like the uncinate process, may be considered a secondary concha. 

Two or three posterior ethmoid cells arise from the superior meatus, and one 
or several postreme ethmoid cells may arise from the supreme meatus. The 
occurrence of a supreme concha has been reported in 88 per cent of fetuses of 
from 8 to 10 months, in 73 per cent of children of 9 years and in 26 per cent of 
adults. Some authors consider this structure a secondary concha derived from 
the superior concha. 

At birth all groups of ethmoid cells are fairly well formed. They are rounded 
epithelial recesses, separated from each other by relatively wide interspaces and 
bony septums. The ethmoid cells grow relatively fast during the early years. 
They approach each other and expand, particularly during the second year, and 
mainly upward. Their round form becomes more and more changed by mutual 
compression; laterally they are flattened by the lamina papyracea. In the seventh 
year the ethmoid cells are much larger and begin to pneumatize all available space 
(frontal bone, conchae and sphenoid bone). Between the twelfth and the fourteenth 
year the ethmoid cells attain their final form. 

The genetic history of the frontal sinus is complicated by the fact that pneu- 
matization of the frontal bone may occur from any one of several sources. Before 
pneumatization occurs the specific site of origin of the frontal sinus cannot be 
determined. At birth there is no frontal sinus. A frontal recess of the middle 
meatus (upper anterior portion of the infundibulum), however, exists in 95 per 
cent of cases. Three or four frontal cells (of the anterior ethmoid group) arise 
from the frontal recess. At the end of the first year the pneumatization of the 
frontal bone begins, by expansion of the frontal recess itself, by growth of one 
of the frontal cells or by expansion of a bullar cell. There are even other possi- 
bilities for the establishment of the frontal sinus, explaining the great variability 
in the location of the frontal ostium in adults. During the first years growth of 
the frontal sinus is slow. At the end of the fourth year the sinus is only the 
size of a pea. Faster growth and change in form begin with the seventh year. 
The size and form of the frontal sinus are probably established at 20 years, 
although the sinus may slowly expand until old age. 

Concerning growth changes in the nasal cavities as a whole: At birth the 
height of the ethmoid is twice that of the maxillary portion, and the pharyngeal 
openings of the auditory tubes in the newborn, therefore, lie relatively lower, 
usually in the plane of the palate. The rapid growth in height of the maxilla 
during the first six months leads to a relative shift in position of that opening, 
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as well as to a proportion of five to four between the ethmoid and the maxillary 
portion of the nasal wall at the end of six months of life. 


DISCUSSION 


Dr. Louis Z. FisHmMan: Will Dr. Zimmermann explain the idea that the 
sphenoid sinus is an old sinus? 


Dr. Francis L. Leperer: I might say to those who do not know Dr. Zimmer- 
mann that he is closely allied with otolaryngologists. He worked in conjunction 
with Drs. Larsell and McCready (J. Comp. Neurol. 63:95, 1935) on the ear of 
the opossum. The facts that he has gathered and presented here can be 
relied on. Some of the members have heard before and could listen repeatedly 
with interest to descriptions of the embryologic development of the nose and the 
accessory sinuses when presented in such an illuminating manner. 


Dr. A. A. ZIMMERMANN (by invitation): In answer to Dr. Fishman, I should 
like to explain further the term “chonchae Bertini.” The term is apparently not in 
use in English references concerning the development of the sphenoid sinus. The 
Germans, and Karl Peter (Handbuch der Anatomie des Kindes) particularly, 
have accepted the term. 

The “conchae Bertini” are small bilateral cells in the posterior superior portion 
of the nasal cavity, against the sphenoid bone. They were first described by the 
French author Bertin. 

During postnatal life the mucosal recesses which constitute the primordia of 
the spheroid sinuses extend slowly toward the sphenoid bone. They first reach 
the posterior portion of the cartilaginous nasal capsule, part of which may be 
ossified as the so-called ossicula Bertini (according to Van Gilse). The resorp- 
tion of this partly bony capsule begins in the fourth year. Between the ages of 
8 and 10 only ventral portions or spurs of that capsule remain. These excava- 
tions into the posterior nasal capsule constitute the “conchae Bertini.” Van Gilse 
considered them the “paleosinuses,” in contradistinction to the “neosinuses,” which 
are formed by the subsequent invasion of the sphenoid bone proper. The term is 
probably not important. I have never noticed these conchae. 


STUDY OF THE OSTIUM OF THE FRONTAL SiNUus (Motion Picture Demonstration). 
Presented by Dr. O. E. VAN ALYEA. 


My presentation, being mostly on anatomy, seems to come as an anticlimax 
to Dr. Zimmermann’s talk. I shall attempt to vary mine somewhat by considering 
the clinical application of this anatomic study. The motion picture was made from 
specimens belonging to the University, and an effort was made to show the normal 
variations in a large group of specimens, approximately 200. It may be concluded 
that these are similar to the variations one would observe in one’s office in 200 
cases. The variations apply to the size, the shape, the contour and the intranasal 
connections of the frontal sinuses. I have prepared a slide which deals with the 
clinical application of irrigation of the sinuses through the frontal ostium. 

Irrigation is most effective in the following types of frontal sinusitis : 

1. Early Acute Type.—lIn the early acute stage a patient occasionally does not 
want to continue with the usual palliative remedies. Consequently, after forty- 
eight hours, if the temperature is normal, irrigation is a safe procedure. One 
such treatment usually suffices. 

2. Late Acute Type.—Frontal sinusitis will often clear spontaneously between 
the fifth and the tenth day if nothing is done; however, after two or three weeks, 
if the headache persists, the patient needs treatment. Then it requires from two to 
four irrigations at two day intervals. 

3. Subacute Type—This type is a prolongation of the acute infection and is 
often seen about the sixth or the eighth week. There are drainage, a cough and 
a stuffy nose. Headache and local pain and tenderness are not prominent symp- 
toms. In cases of this type there is usually some nasal deformity, which should 
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be taken care of. Surgical measures, such as infraction of the middle turbinate 
or septal resection, can be done at this time or after the infection has been cleared 
up with irrigations. 

4. Early Chronic Type.—This type is usually observed between the fourth and 
the sixth month. There are few permanent changes in tissue, and usually the 
condition is merely a continuation of acute frontal sinusitis. The symptoms are 
the same as in cases of subacute disease: discharge, stuffy nose and perhaps cough. 
From ten to twenty irrigations are usually required, but the condition is curable. 

5. Late Chronic Type—In this type there are more or less permanent changes 
in tissue. The symptoms are the same as in the subacute type. Surgical practice 
is similar, with the addition of enlargement of the frontal ostium. Then, if there 
is no improvement after irrigation, external operation is indicated. 

6. Recurrent Type.—tIn this type acute sinusitis develops with each head cold. 
The attack usually clears with one irrigation, and surgical measures are indicated 
between attacks. 

7. Type Associated with Vacuum Headache with Symptoms of Sinusitis — 
Characteristic of this condition is Ewing’s sign: pain when pressure is applied to 
the floor of the sinus. In cases of this type there are usually a blocked middle 
meatus and a closed ostium. Passing a probe to the ostium is usually sufficient 
to bring relief. 

8. Latent or Doubtful Type—An internist or an orthopedist who is searching 
for a focus of infection refers the patient to the otolaryngologist. One sinus may 
appear hazy on roentgen examination, and it is important to determine whether or 
not it is infected. In cases of this type one must irrigate the sinus to find out. 


DISCUSSION 


Dr. T. C. GALLowAy: Has Dr. Van Alyea observed any bad results following 
irrigation within forty-eight hours? 

Dr. MAx Manpet Kutvin: In view of the numerous variations in the entrance 
to the frontal sinus, does Dr. Van Alyea examine roentgenologically every patient 
on whom he employs the probe? 

Dr. O. E. Van Atyea: I have not observed any bad results following irri- 
gation in cases of early involvement. I know that throughout the country rhinolo- 
gists are inclined to let the frontal sinus alone for the first week or entirely. 
Nevertheless, I think if the physician is in the habit of irrigating maxillary sinuses 
he can apply his rules to the frontal sinus. I do not see how the procedure applies 
to one more than to the other. 

The percentage of cases in which it is possible to employ the probe is high. 
I think it is easier to locate the frontal ostium than the maxillary ostium. That 
is because it is not necessary to climb over the uncinate process in order to find 
the frontal opening, and the problem is merely to get into the middle meatus, 
which can be done by shrinking the middle turbinate. The ostium is usually wide 
enough to admit the cannula, which is thin. The inflammation seems to involve 
the ostium less than the structures below, which must be passed through. It is 
rather difficult to obtain a rcentgenogram in all cases of sinusitis in which 
treatment is desirable. If the symptoms are present, transillumination is an impor- 
tant aid. If the attempt to reach the ostium fails, roentgen examination is indi- 
cated, because there may be no sinus. 


OtoceNtc Aspects oF ARACHNOIDITIS. Presented by Dr. SHERMAN L. SHAPIRO. 


Abnormal accumulations of cerebrospinal fluid have been discussed in the 
literature under different terms. The cases, although showing certain variations, 
have had certain points in common, one of these being the uniform involvement 
of the arachnoid membrane observed at operation or at autopsy. The anatomy 
of the meninges and the formation of the cerebrospinal fluid are discussed and the 
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paramount importance of otic infections in causing arachnoiditis, by virtue of the 
close relation of the temporal bone to the dura of the base of the skull, is pointed 
out. The general etiologic basis and the pathologic forms of the disease are dis- 
cussed. From a clinical aspect cases of arachnoiditis are of three varieties: (1) 
those in which the history and the symptoms suggest a tumor of the brain; 
(2) those in which a diagnosis of abscess of the brain appears probable, and (3) 
those in which there is a relatively sudden rise of intracranial pressure with severe 
symptoms but with no focal signs. 

All these types may possess an interest for the otologist. Two cases are 
reported. In the first a diagnosis of a tumor of the cerebellopontile angle was 
made by the neurologic department. The vestibular observations of the otologic 
department indicated a lesion in the posterior fossa but not an acoustic neuroma. 
Operation disclosed only cystic arachnoiditis. The second case was that of a child 
in whom signs of increasing intracranial pressure developed after an infection of 
the middle ear with horizontal nystagmus. The neurosurgical department made 
a diagnosis of cerebellar abscess; the otologic department made a diagnosis of 
abscess of the temporal lobe, chiefly because the dural inflammation at the time 
of mastoid operation had been confined to the middle fossa. At operation no 
abscess was found in the cerebellum, but puncture of the temporal lobe disclosed 
internal hydrocephalus. Both patients recovered. 

The problems of diagnosis and management are discussed. 


DISCUSSION 


Dr. P. A. Campsett, Culver, Ind. (by invitation): I shall ask one question. 
Dr. Shapiro made the statement that the type of nystagmus led him to believe 
there was pressure on the brain stem. I should like to know the type of nystagmus. 


Dr. Howarp C. BALLENGER: In what percentage of these cases is relief 
observed by lumbar puncture? I am under the impression that in the great 
majority relief is obtained by this simple procedure. If so, it is a diagnostic 
point of great value. 

Dr. A. A. ZIMMERMANN (by invitation): I should like to know how extensive 
the area of occlusion in the subarachnoid space might have been in order to lead 
to internal hydrocephalus. A localized obstruction of the subarachnoid space on 
one side or the other presumably would be no cause for blocking the flow of 
cerebrospinal fluid from the foramen of Luschka and that of Magendie to the 
pacchionian bodies. 

Dr. SHERMAN L. SHAPIRO: In answer to the first question, the spontaneous 
nystagmus was of purely horizontal type and of sustained character; it continued 
for several weeks and was obviously of central origin. As there were no ataxic 
characteristics, such as those described by Dr. J. Gordon Wilson for the cerebellar 
type, I felt from its appearance that it was due to some disturbance in the central 
vestibular nuclei in the brain stem. 

No doubt, in a good many cases mild arachnoiditis clears spontaneously, and 
these cases are not reported in the literature. Patients with the severe forms will 
not get well unless the dura is opened through the mastoid or through some other 
area of the skull. 

There are some points about some ~f these cases that are not clear. Hydrops 
of the ventricle or internal hydrocephalus associated with otic infection nearly 
always improves after simple tapping of the ventricle. This fact speaks against 
an actual closure of the foramens by a meningitic exudate. The generally accepted 
theory is that given by Boeninghaus many years ago, namely, that the dilatation 
of the ventricle causes a mechanical block by distorting the foramens. Even if 
it be believed that the fluid is a simple secretion from the choroid plexus, these 
cases may still be classified as instances of arachnoiditis, since Zand and other 
students have indicated that the choroid plexus, like the arachnoid, is at least partly 
of mesodermal origin. 
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The asterisk (*) preceding the page number 
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Subject: entries are made for all articles. Au- 
thor entries are made for original articles and 
society transactions. Book Reviews and Society 
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ings in their alphabetical order under the let- 
ters B and SS, respectively. 


Abnormalities and Deformities: See under 
names of diseases, organs and regions 

Abscess: See also under names of organs and 
regions, as Brain, abscess; Cerebellum ; 
Ear, abscess; Lungs, abscess; Meninges ; 
Nasopharynx; etc. 


Bezold’s, 500, 501 
peripharyngeal; suppuration in parapharyn- 
geal space, 490 
peritonsillar, radical treatment of, 646 
retropharyngeal and cervical emphysema; 
report of case, *552 
surgical treatment of peritonsillar inflam- 
mations, 489 
thrombopenic purpura as complication; as- 
sociation with acute mastoiditis, lateral 
sinus thrombosis, Streptococcus viridans 
bacteremia and multiple metastatic ab- 
scesses, *732 
tonsillar, tonsillectomy for, 124 
unrecognized complications secondary to peri- 
tonsillar and lateral pharyngeal abscess, 
389 
Adenitis: See under Lymph Nodes 


Adenoids, hematuria after tonsillectomy and 
adenotomy, 381 
histologic studies on tonsils and adenoid 
growths, 491 
indications and contraindications for ton- 
sillectomy and adenoidectomy, 379 


Adenoma, pituitary tumor extending into naso- 

pharynx; report of case, 132 
pituitary tumor invading nasal septum; re- 

port of case, 132 

Adolph, P. E.: Studies in mechanism of action 
of sulfanilamide; sulfanilamide in_ treat- 
ment of experimental streptococcic menin- 
gitis, *535 

Air Passages: See Respiratory Tract 

Alexander, C. S.: Rhinosporidium seeberi: 
etiologic agent in production of nasal 
polyps, *746 

Allergy: See Anaphylaxis and Allergy 


Anaphylaxis and Allergy: See also Asthma; 
Food, allergy» Hay Fever; etc. 

allergic reactions in scleroma, 781 

allergy as related to otolaryngology, 778 
Anesthesia, late ether convulsions, 128 

local, for surgical treatment of sinuses, *197 

precision and safety in intranasal cocaine 
anesthesia, *618 


VOLUME 27 


Angina: See under Throat 
Ankylosis: See Jaws 


Anomalies: See under names of organs, dis 
eases and regions 
Anson, B. J.: Air cells of petrous portion of 
temporal bone in child 4% years old: 
study based on wax plate reconstructions, 
*588 
Otic capsule and membranous labyrinth of 
29 mm. (crown-rump) human embryo, *279% 
Antrotomy: See Mastoid, surgery 
Antrum: See also Sinuses, Nasal 
infections of maxillary sinus, 133 
size of frontal sinuses in acute and chronic 
maxillary sinusitis, 236 
unusual combination of ocular paralyses fol- 
lowing radical operation on antrum, *275 
Aphonia: See under Voice 


Apparatus: See also Instruments 
lateral pressure splint for nose, *474 
new, for study and treatment of speech and 
voice, 129 
new splint for nasal septum, *343 
new type of head rest for endoscopic exami- 
nation, *95 
Arachnolditis, otogenic aspects of, 796 
Arteries: See Thrombosis; Vasomotor System :; 
etc. 
Asthma: See also Anaphylaxis and Allergy 
allergy in children, 493 
nose and throat in 500 cases of, 777 
therapeutic use of helium, 779 
Atkinson, E. M.: Treatment of lateral sinus 
infections without operation on jugular 
vein, *169 
Audiometer; Audiometry: See Hearing, tests 
Audition: See Hearing 


Auditory Organ: See Ear 


Babbitt, J. A.: Myxoma of palate and pharynx, 
387 
Bacteremia: See also Septicemia; Streptococci ; 
etc. 
thrombopenic purpura as complication: asso- 
ciation with acute mastoiditis, lateral sinus 
thrombosis, Streptococcus viridans bacter- 
emia and multiple metastatic abscesses, 
*732 


Bacteria: See also Staphylococci; Streptococci 
etc. 
differential diagnosis of bacterial meningitis 
of aural and of nasal origin, *444 


Bailey, H.: Use of sulfanilamide in treat- 
ment of streptococcic carriers, 240 

Banyail, A. L.: Cod liver oil for local treat- 
ment of tuberculous pharyngitis and 
laryngitis, *154 
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Barany Test: See Labyrinth 

Barnes, J. F.: Relation of irritation in region 
of paranasal sinuses to certain vasomotor 
changes ; experimental study, *266 

Bast, T. H.: Development of otic capsule; 

fossula post fenestram, *402 


Bell’s Paralysis: See Paralysis, facial 


Bernheimer, L. B.: Primary cholesteatoma of 
mastoid, 135 
Bigler, J. A.: Response of blood cells to 
sulfanilamide therapy, 240 
Birch, C. L.: Otolaryngologic manifestations 
of hemophilia, 504 
Blindness: See also Vision 
location of direction of sound by blind, 383 
Blonder, E. J.: Clinical application of gal- 
vanic falling reaction, 508 
Blood: See also Leukocytes 
infection of blood stream; medical treatment 


with reference to transfusions of immun- 
ized blood; report of cases, *67 
some observations on management of infec- 
tions of blood stream from mastoiditis, 386 
study of blood constituents in pollinosis with 
and without treatment, 778 
Bones, Conduction: See under Hearing, tests 
Diseases: See Osteomyelitis 


Boox Reviews: 


Cutaneous Cancer and Precancer: Practical 
Monograph; G. M. Mackee and A. C. Ci- 
pollaro, 393 

Diseases of Ear, Throat and Nose; J. D. 
McLaggan, 258 

Diseases of Nose, Throat and Ear; I. 8. 
Hall, 258 

Pathology of Central Nervous System: Study 
Based upon Survey of Lesions Found in 
Series of 15,000 Autopsies; C. B. Cour- 
ville, 659 

Rehabilitation of Speech: Textbook of Diag- 
nostic and Corrective Procedures; R. West, 
L. Kennedy and A. Carr, 257 

Surgical Anatomy of Head and Neck; J. F. 

Barnhill, 518 


Borrone, M.: Schwannoma, *766 


Bougie, treatment of chronic catarrhal deaf- 
ness with eustachian heat bougie, *606 
Brain: See also Cerebellum; etc. 
abscess; diagnosis and therapy of suppura- 
tions of mouth and pharynx ascending to 
endocranium, 124 
abscess; histologic picture of surgically 
cured abscess of frontal lobe, 128 
abscess, with thrombosis of cavernous sinus, 
497 
localization of function; problems of local- 
ization within central vestibular system, 
238 
otogenous abscess of parietal lobe, 237 
therapeutic use of iodized poppy seed oil 
in treatment of cerebral and cerebellar 
abscesses, 650 
tumors; galvanic falling reaction in patients 
with verified intracranial neoplasms, 778 
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Bronchi, biplane fluoroscope in bronchoscopic 
examination, 790 
foreign body in, 495 
inflammatory bronchial tumors; report of 
case and review of literature, *426 


Bronchoscopy, new type of head rest for endo- 
scopic examination, *95 


peroral endoscopy, *347 
Brown, L. A.: Osteomyelitis of frontal bones, 
498 
Buhrmester, C. C.: Further studies in hydro- 


gen ion concentrations of nasal secretions, 
*83 


Cahill, H. P.: Osteomyelitis of frontal bones, 
498 


Caloric Test: See Labyrinth 


Cancer: See Tumors; and under names of 
organs and regions, as Pharynx; etc. 


Cardwell, E. P.: Direct implantation of free 
nerve grafts between facial musculature 
and facial trunk; first case to be reported, 
*469 

Carmody, T. E.: Osteomyelitis of mandible, 
*35 

Cartilage transplanted beneath skin of chest in 
man; experimental studies with sections of 
cartilage preserved in alcohol and buried 
from 7 days to 14 months, *42 


Catarrh: See Eustachian tube 


Cavernous Sinus Thrombosis: See under 
Thrombosis 


Cerebellum, therapeutic use of iodized poppy 
seed oil in treatment of cerebral and cere- 
bellar abscesses, 650 


Cerebrospinal Fluid, cranial venous sinuses: 
correlation between skull markings and 
roentgenograms of occipital bone, 121 


Chariton, C. C.: Climate and upper part of 
respiratory system, 384 


Children, symptom of cough in relation to 
chronic and acute illness in childhood, 
779 


Childrey, J. H.: False ankylosis of mandible, 
Phlegmon and fistula from calculus of sub- 
maxillary gland, *204 
Simplified intranasal suture, *618 
Cholesteatoma, primary, of mastoid, 135 


Christoph, C. H.: Infections of maxillary 
sinus, 133 


Cleft Palate: See Palate, cleft 


Clerf, L. H.: Peroral endoscopy, *347 
Treatment of simple chronic laryngitis, *261 


Climate and upper part of respiratory system, 
84 


Cocaine: See under Anesthesia 
Cochlea: See Hearing, physjology ; Labyrinth 


Cod liver oil for local treatment of tuberculous 
pharyngitis and laryngitis, ‘*154 


Cohen, S.: Inflammatory bronchial tumors; 
report of case and review of literature, 
*426 
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Convulsions, late ether convulsions, 128 

Copps, L. A.: Closure of persistent post- 
operative mastoid fistula with subcutaneous 
pedunculated flap, *472 

Cough, symptom of cough in relation to chronic 
and acute illness in childhood, 779 

Courville, C. B.: Intracranial complications of 
infections of nasal cavities and accessory 
sinuses; survey of lesions observed in 
series of 15,000 autopsies, *692 


Covell, W. P.: Effects of drugs on stria vas- 
cularis, *438 
Cranium: See also Frontal Bone; Temporal 
Bone ; etc. 
cranial venous sinuses; correlation between 
skull markings and roentgenograms of 
occipital bone, 121 
intracranial complications of infections of 
nasal cavities and accessory sinuses; sur- 
vey of lesions observed in series of 15,000 
autopsies, *692 
multiple apical empyema of petrosa with 
multiple perforations into cranial cavity 
and into internal auditory canal, 122 
new functional and developmental classifi- 
cation of skull bones; influence of their 
structure on infection, 238 


Curry, L. T.: Diverticulum of esophagus, 782 


Cysts: See under names of organs and re- 
gions, as Nasopharynx; etc. 
Dermoid: See Tumors, dermoid 


Daly, S.: Lysozyme of nasal mucus; method 
of preparation and preliminary report on 
its effect on growth and virulence of com- 
mon pathogens of paranasal sinuses, *189 


Deaf, lip reading and intelligence quotient of 
hard of hearing child, 775 


Deaf-Mutism, otologic examination of deaf- 
mute students, 377 
Deafness: See also Ear, diseases; Hearing; 
Otitis Media; Otosclerosis 
hard of hearing school children, 377 
pathologic changes in ear in late congenital 
syphilis, 643 
recent advances in diagnosis and treatment, 
784 
symmetry of residual hearing and heredity, 
122 


therapy; performance’ characteristics of 
electrical hearing aids for deaf, 120 


treatment of chronic catarrhal deafness with 
eustachian heat bougie, *606 
Dermoid Cyst: See Tumors, dermoid 


Diathermy: See under names of diseases, or- 
gans and regions 

Directory of otolaryngologic societies, 142, 260, 
394, 518, 660, 798 

Drugs, effects on stria vascularis, *438 

Dubner, H.: Effect of limited cochlear lesions 
on cochlear potentials and middle ear 
muscle reflexes, *59 

Dwyer, J. G.: Report of New York committee 

on otitic meningitis, 140 
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Dysphemia: 
Dysphonia: See Voice 


See Speech, defects 


Ear: See also Deafness; Hearing; Labyrinth ; 


Mastoid ; etc. 
abscess; multiple apical empyema of petrosa 
with multiple perforations into cranial cav- 
ity and into internal auditory canal, 122 
anatomy and physiology of, *208 
burning of auditory canal, middle ear and 
labyrinth in welders and casters, 378 
complete avulsion of scalp and loss of right 
ear, 643 
dermoid teeth in external auditory canal with 
comments on teratomas and dermoids in 
general, 775 
development of otic capsule; fossula post 
fenestram, *402 
differential diagnosis of bacterial meningitis 
of aural and of nasal origin, *444 
Diseases: See also Meningitis, otitic: Otitis 
Media; Otosclerosis; etc. 
diseases; extract of urine of pregnant 
women in treatment of aural disorder, 645 
exophthalmic goiter and vestibular disorders, 
650 
Fistula: See Fistula 
Internal: See Labyrinth 
localization within central vestibular sys- 
tem, 129 
Middle: See Otitis Media 
otic capsule and membranous labyrinth of 
29 mm. (crown-rump) human embryo, *279 
otogenic aspects of arachnoiditis, 796 
treatment of inflammatory conditions of ex- 
ternal auditory canal with brilliant green, 
123 
vasomotor control of, 488 
Electrocoagulation: See under names of or- 
gans and regions 
Emphysema, retropharyngeal and cervical; re- 
port of case, *552 
Empyema: See also under Temporal Bone 
caseous, of sacculus ventriculi laryngis in 
laryngeal tuberculosis, 235 
Encephalitis, problems of localization within 
central vestibular system, 238 


Endoscopy: See Bronchoscopy 
Epipharynx: See Nasopharynx 
Epistaxis: See Nose, hemorrhage 
Equilibrium: See Cerebellum; Posture: Re- 
flex 
Ersner, M. S.: Characteristics of modern elec- 
trically operated audiometers, 390 
Esophagus, diverticulum of, 782 
foreign body in, 494 
pulsion diverticulum, 131 
pulsion diverticulum, surgical treatment, 649 
Ether: See under Anesthesia 
Ethmoid Sinus: See also Sinuses, Nasal 
ethmoidal suppuration with orbital involve- 
ment, 125 
invisible scars in external and ethmoidal 
operations, 648 
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Eustachian tube, continuously open, *420 
treatment of chronic catarrhal deafness with 
eustachian heat bougie, *606 
Exophthalmos: See Goiter, exophthalmic 


Eyelids, anatomic paths in orbital complications 
of otogenic sinus thrombosis, 233 


Eyes: See also Orbit; Vision 
paralysis; unusual combination of ocular 
paralyses following radical operation on 
antrum, *275 


Fabricant, N. D.: Nasal ionization; histologic 
studies in relation to clinical evaluation, 
254, *452 

Seven year survey of malignant growths of 
head and neck, 791 

Face, direct implantation of free nerve grafts 
between facial musculature and _ facial 
trunk; first case to be reported, *469 

Paralysis: See Paralysis, facial 

Fenton, R. A.: Relation of irritation in re- 
gion of paranasal sinuses to certain vaso- 
motor changes; experimental study, *266 

Some observations on management of infec- 
tions of blood stream from mastoiditis, 386 

Streptococcic infection of lungs from para- 
nasal sinus; experimental study, *143 


Fever, cryptogenic, and mastoiditis duplex, 777 
Fibroids, basal, radiotherapy of, 648 
Fibroma, nasopharyngeal; report of case in 


which surgical approach was employed, 
*313 
Fishof, F. E.: Treatment of vasomotor rhin- 
itis and allied conditions with sodium 
morrhuate; preliminary report, *413 
Fistula and phlegmon from calculus of sub- 
maxillary gland, *204 
closure of persistent postoperative mastoid 
fistula with subcutaneous pedunculated flap, 
*472 
congenital arteriovenous fistula of middle ear 
and external auditory canal, *736 
congenital dermoid cyst and fistula of dorsum 
of nose, 783 
Food, allergy in children, 493 


Foreign bodies in bronchus, 495 
in esophagus, 494 


Fowler, E. P.: Hearing before and after radi- 
cal mastoidectomy, 388 


Fritz, M.: Meningitis due to Staphylococcus 
aureus haemolyticus; report of recovery, 
*317 


Frontal Bone, internal frontal 
report of 4 new cases, 780 
osteomyelitis of, 498 


hyperostosis ; 


Frontal Sinus: See also Sinuses, Nasal 


eure of chronic suppuration without dis- 
figurement, 126 


invisible sears in external and ethmoidal 
operations, 648 


mucocele of, 495 


size in acute and chronic maxillary sinusitis, 
236 
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Frontal Sinus—Continued 
study of ostium of, 795 
unusually large mucocele with severe visual 
disturbances and recovery, 125 


Gaardsmoe, J. P.: Air cells of petrous por- 
tion of temporal bone in child 4% years 
old; study based on wax plate reconstruc- 
tions, *588 


Galloway, T. C.: Irradiation for infection in 
otolaryngology, 389 

Galvanic Test: See Labyrinth 

Gangrene, gangrenous osteomyelitis of para- 
nasal sinuses, *91, 391 

Gidoll, S. H.: Retropharyngeal and cervical 
emphysema; report of case, *552 


Gill, E. G.: Infection of blood stream; medi- 
cal treatment with reference to transfu- 
sions of immunized blood; report of cases, 
*67 

Glatt, M. A.: Postoperative repair of para- 
nasal sinuses; experimental studies and 
their practical application, 252, *323 

Glossitis: See under Tongue 

Gnassi, A. M.: Inflammatory bronchial tumors ; 
report of case and review of literature, 
*426 

Schwannoma, *766 

Goiter, exophthalmic, and vestibular disorders, 
650 

Goodale, R. L.: Mucocele of frontal sinus, 
495 

Gradenigo Syndrome: See Otitis Media 

Greene, J. S.: Dysphemia and dysphonia, 385 


Grove, R. C.: Unusual combination of ocular 
paralyses following radical operation on 
antrum, *275 


Gudden’s Commissure: See Optic Chiasm 


Hagens, E. W.: Congenital dermoid cyst and 
fistula of dorsum of nose, 783 


Hall, A. K.: Acute bulbar poliomyelitis 2 
weeks after tonsillectomy, 511 


Hartig, H. E.: Performance characteristics of 
electrical hearing aids for deaf, 120 


Hay Fever: See also Anaphylaxis and Allergy ; 
Rhinitis, vasomotor 
study of blood constituents in pollinosis with 
and without treatment, 778 


Hayden, A. A.: Comparative tests on audiom- 
eters, 511 
Head: See also Cranium 
malignant growths of head and neck, 7 year 
survey, 791 


new type of head rest for endoscopic exami- 
nation, *95 


Hearing: See also Deafness 
Aids: See Deafness, therapy 
before and after radical mastoidectomy, 388 
effects of drugs on stria vascularis, *438 
functional examination of, *97 
of speech, *151 
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Hearing—Continued 
physiology ; effect of limited cochlear lesions 


on cochlear potentials and middle ear 
muscle reflexes, *59 
radical mastoidectomy with reference to 


status of hearing, 788 
symmetry of residual hearing and heredity, 


tests; audiometric studies on school children, 
775 

tests; characteristics of modern 
operated audiometers, 390 

tests, comparative, on audiometers, 511 

tests; experiments on conduction of sound in 
ear, 248 

tests; interpretation of results of tuning fork 
test for deafness, *304 

tests; otologic examination of 
students, 377 

tests; test for functional aphonia and for 
detection of complete unilateral feigned 
nerve deafness, 121 


L. H.: Chronic 


electrically 


deaf-mute 


suppurative hemor- 
otitis media on left side; acute 
destructive labyrinthitis, facial paralysis 
and meningitis with labyrinthectomy, 503 


Chronic suppurative hemorrhagic otitis media 


Heine, 
rhagic 


on right side; chronic destructive laby- 
rinthitis, facial paralysis and meningitis 
with labyrinthectomy, 501 


Foreign body in bronchus, 495 
Mucocele of frontal sinus, 495 
Helium, therapeutic use of, 779 
Hematuria after tonsillectomy and adenotomy, 


381 

Hemophilia, otolaryngologic manifestations of, 
504 

Hemostasis: See Nose, hemorrhage 


Hempstead, B. E.: Congenital arteriovenous 
fistula of middle ear and external auditory 
canal, *736 
F. T.: Local anesthesia for 
treatment of sinuses, *197 


Holinger, P. H.: Biplane fluoroscope in 
bronchoscopic examination, 790 


Hollender, A. R.: Nasal ionization; histologic 
studies in relation to clinical evaluation, 
254, *452 

Hollister, W.: Meningitis due to Staphylococ- 
cus aureus haemolyticus; report of recov- 
ery, *317 

Horton, B. T.: Congenital arteriovenous fistula 
of middle ear and external auditory canal, 
*736 

Hoyne, A.: Use of sulfanilamide in treatment 
of streptococcic carriers, 240 


Hill, surgical 


Hydrogen ion concentrations of wtasal secre- 


tions, further studies, *83 


Hypophysis: See Pituitary Body 


industrial Diseases, burning of auditory canal, 
middle ear and labyrinth in 
casters, 378 


welders and 
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Infection, focal; septic diseases of tonsillar, 
oral and nasal origin, 129 
hypertrophy of tonsils and bacterial diseases, 
125 
Influenza, influenzal meningitis 
duration, 781 


of 7 months’ 
Instruments: See also Apparatus 
new, for intralaryngeal application of radon, 
Insulin, small doses in otolaryngology, 390 


Ionization, nasal; histologic studies in relation 
to clinical evaluation, 254, *452 

Ivy, R. H.: Plastic surgery, 1936-1938, *622 

Jarvis, D. C.: Small doses of insulin in oto- 
laryngology, 390 


Jaws, false ankylosis of mandible, *339 
osteomyelitis of mandible, *35 


Johnson, F. A. H.: Interpretation of results 
of tuning fork test for deafness, *304 
Juers, A. L.: Otitic sepsis; analysis of 21 


cases and anatomic study, *178 
Kasnetz, J.: Thrombopenic 
plication; association with 
itis, lateral sinus thrombosis, 
cus viridans bacteremia and 
metastatic abscesses, *732 


purpura as com- 
acute mastoid- 
Streptococ - 
multiple 


Kazanjian, V. H.: Lateral splint 


for nose, *474 

Kearney, H. L.: Method for maintaining ap- 
position of mucosal flaps after submucous 
resection, 390 

Kline, O. R.: Meningitis of otitic origin; re- 
port of 2 cases, *739 

Kobrak, H. G.: Effect of limited cochlear le- 


sions on cochlear potentials and middle ear 
muscle reflexes, *59 


Experiments on conduction of sound in ear, 


pressure 


Kolmer, J. A.: Etiology, prophylaxis 
treatment of surgical septicemia, 385 
Sulfanilamide in treatment of experimental 
streptococcic and pneumococcic meningitis, 
*519 
Kopetzky, S. J.: Surgical treatment for sup- 
purative petrositis, 387 


and 


Labia Vocalia: See Vocal Cords 


Labyrinth: See also Reflex: Vertigo, aural 

acute otitis media with sublabyrinthine em- 
pyema, 776 

changes in labyrinthine capsule of rabbit in 
lead poisoning, 489 

chronic suppurative hemorrhagic otitis media 
on left side; acute destructive labyrinthitis, 
facial paralysis and meningitis with laby- 
rinthectomy, 503 

chronic suppurative hemorrhagic otitis media 


on right side; chronic destructive laby- 
rinthitis, facial paralysis and meningitis 
with labyrinthectomy, 501 


clinical application of galvanic falling re- 
action, 508 


effects of drugs on stria vascularis, *438 
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Labyrinth—Continued 
elements of nerves and ganglia of internal 
ear, 233 
galvanic falling reaction in patients with 
verified intracranial neoplasms, 778 
indications for labyrinth operation § with 
reference to acute diffuse destructive laby- 
rinthitis, 121 
otic capsule and membranous labyrinth of 29 
mm. (crown-rump) human embryo, *279 
pointing test (Bardny test), 234 
problems of localization within central ves- 
tibular system, 238 
Labyrinthitis: See under Labyrinth 


LaReau, H. G.: Pulsion esophageal divertic- 
ulum, 131 


Larsell, O.: Relation of irritation in region of 
paranasal sinuses to certain vasomotor 
changes; experimental study, *266 

Streptococcic infection of lungs from para- 
nasal sinuses; experimental study, *143 


Laryngitis: See Larynx, inflammation 


Larynx: See also Vocal Cords 
inflammation; cod liver oil for local treat- 
ment of tuberculous pharyngitis and laryn- 
gitis, *154 
inflammation; treatment of simple chronic 
laryngitis, *261 
laryngeal vertigo, report of case, 651 
new instrument for intralaryngeal application 
of radon, *773 
recurrent paralysis following injection of 
tetanus antitoxin; report of case, *201 
roentgenography of, 236 
significance of technic of irradiation and of 
tissue structure for efficacy of roentgeno- 
therapy of laryngeal papillomas, 647 
surgical therapy of chronic stenoses of, 492 
tuberculosis, caseous empyema of sacculus 
ventricull laryngis in, 235 
Lateral Sinus infections, treatment without 
operation on jugular vein, *169 
Thrombosis: See under Thrombosis 
Lead poisoning, changes in labyrinthine cap- 
sule of rabbit in, 489 


Lempert, J.: Endaural, antauricular surgical 
approach to temporal bone; principles in- 
volved in this new approach; summary 
report of 1,780 cases, *555 


Leshin, N.: Functional examination of hear- 
ing, *97 


Leukocytes, response of blood cells to sulfan- 
ilamide therapy, 240 

Lewy, A.: Case of gangrenous osteomyelitis 
of paranasal sinuses, *91, 391 


Report of Chicago committee on otitic men- 
ingitis, 141 


Lindsay, J. R.: Effect of limited cochlear le- 
sions on cochlear potentials and middle 
ear muscle reflexes, *59 

Pituitary tumor extending into nasopharynx; 
report of case, 132 
Pituitary tumor invading nasal septum; re- 
port of case, 132 
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J. R.—Continued 
Suppuration of petrous pyramid, 652 
Transplantation of facial nerve, 131 

Livingston, G. S.: Sulfanilamide therapy, 242 


Lockwood, J. S.: Studies in mechanism of 
action of sulfanilamide; sulfanilamide in 
treatment of experimental  streptococcic 
meningitis, *535 


Lindsay, 


Lungs: See also Respiratory Tract 
abscess, 382 
streptococcic infection from paranasal 
sinuses; experimental study, *143 


Lurie, M. H.: Anatomy and physiology of 
ear, *208 
Bezold’s abscess, 500, 501 


Lymph Nodes, roentgen rays in treatment of 
acute cervical adenitis, 493 


Lymphosarcoma of nasopharynx and nose; re- 
port of case, 134 


Lysozyme of nasal mucus; method of prepa- 
ration and preliminary report on its effect 
on growth and virulence of common patho- 
gens of paranasal sinuses, *189 


McCormick, G. L.: Closure of persistent post- 
operative mastoid fistula with subcutane- 
ous pedunculated flap, *472 


Macfarlan, D.: Hearing of speech, *151 


Malingering, test for functional aphonia and for 
detection of complete unilateral feigned 
nerve deafness, 121 


Mandible: See Jaws 


Martin, H. E.: Treatment of pharyngeal can- 
cer, *661 
Martin, J.: Otic capsule and membranous 
labyrinth of 29 mm. (crown-rump) human 
embryo, *279 
Mastoid, experiences with radical operation 
through auditory canal, 644 
primary cholesteatoma of, 135 
surgery; acute otitis media and mastoiditis; 
indications for operation, 377 
surgery; hearing before and after radical 
mastoidectomy, 388 
surgery; indications for and technic of an- 
trotomy through cavity of concha and by 
way of external auditory canal, 777 
surgery; radical mastoidectomy with refer- 
ence to status of hearing, 788 
Mastoidectomy: See Mastoid, surgery 
Mastoiditis: See also Otitis Media 
duplex and cryptogenic fever, 777 
infection of blood stream; medical treatment 
with reference to transfusions of immunized 
blood; report of cases, *67 
roentgen picture and surgical aspects of 
mastoid in acute otitis media, 233 
some observations on management of infec- 
tions of blood stream from mastoiditis, 386 
thrombopenic purpura as complication; asso- 
ciation with acute mastoiditis, lateral sinus 
thrombosis, Streptococcus viridans bactere- 


mia and multiple metastatic abscesses, 
*732 
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Maxillary Bone: See Jaws 
Sinus: See Antrum 


Meckel’s ganglion, relation of irritation in re- 
gion of paranasal sinuses to certain vaso- 
motor changes; experimental study, *266 


Meltzer, P. E.: Anatomy and physiology of 
ear, *208 
Bezold’s abscess, 500, 501 


Méniére’s Disease: See Vertigo, aural 
Meninges, subdural abscess, 382 


Meningitis: See also Arachnoiditis 

acute otitis media with sublabyrinthine empy- 
ema, 776 

chronic suppurative hemorrhagic otitis media 
on left side; acute destructive labyrinthi- 
tis, facial paralysis and meningitis with 
labyrinthectomy, 503 

chronic suppurative hemorrhagic otitis media 
on right side; chronic destructive laby- 
rinthitis, facial paralysis and meningitis 
with labyrinthectomy, 501 

differential diagnosis of bacterial meningitis 
of aural and of nasal origin, *444 

due to Staphylococcus aureus haemolyticus ; 
report of recovery, *317 

influenzal, of 7 months’ duration, 781 

new functional and developmental classifica- 
tion of skull bones; influence of their 
structure on infection, 238 

of otitic origin; report of 2 cases, *739 

otitic, report of Chicago committee on, 141 

otitic, report of New York committee on, 140 

pneumococcic; report of case with recovery, 
775 

report on 891 consecutive cases of acute 
middle-ear suppuration and  mastoiditis 
with intracranial complications in 139 
cases during period of 1920 to 1934, 488 

studies in mechanism of action of sulfanila- 
mide; sulfanilamide in treatment of experi- 
mental streptococcic meningitis, *535 

sulfanilamide in treatment of experimental 
streptococcic and pneumococcic meningitis, 
*519 

treatment of hemolytic streptococcic menin- 
gitis with para-amino-benzene-sulfonamide ; 
report of case with recovery, 381 


Mental Tests, lip reading and intelligence quo- 
tient of hard of hearing child, 775 


Meteorology, meteoropathology and prophylaxis 
of postoperative angina, 780 


Miller, H. A.: Plastic surgery, 1936-1938, *622 


Mouth, diagnosis and therapy of suppurations 
of mouth and pharynx ascending to endo- 
cranium, 124 

septic diseases of tonsillar, oral and nasal 
origin, 129 


Mucocele: See Frontal Sinus 
Mucous Membrane: See Nose; etc. 


Mueller, W.: Anatomy and physiology of ear, 
*208 

Muscles, direct implantation of free nerve grafts 

between facial musculature and facial 

trunk; first case to be reported, *469 
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Myers, T).: Characteristics of modern elec- 
trically operated audiometers, 390 


Mysel, P.: Chronic suppurative hemorrhagic 
otitis media on left side; acute destructive 
labyrinthitis, facial paralysis and menin- 
gitis with labyrinthectomy, 503 

Chronic suppurative hemorrhagic otitis media 
on right side; chronic destructive laby- 
rinthitis, facial paralysis and meningitis 
with labyrinthectomy, 501 

Foreign body in esophagus, 494 


Myxoma of palate and pharynx, 387 


Nares: See Nose 


Nasopharynx, abscesses and cysts, 388 
comparative bacteriology of epipharynx, nose 
and tonsils with consideration of acute in- 
fections, 380 
fibroma: report of case in which surgical ap- 
proach was employed, *313 
lymphosarcoma of nasopharynx and nose; 
report of case, 134 
pituitary tumor extending into nasopharynx; 
report of case, 132 
Neck, malignant growths to head and neck, 7 
year survey, 791 
Neffson, A. H.: Recurrent paralysis of larynx 
following injection of tetanus antitoxin; re- 
port of case, *201 
Nelson, R. F.: Nasopharyngeal fibroma; report 
of case in which surgical approach was 
employed, *313 
Neoplasms: See Tumors 
Nerves: See also under Neuralgia: Paralysis 
direct implantation of free nerve grafts be- 
tween facial musculature and facial trunk; 
first case to be reported, *469 
facial, isolated neurinoma of, 777 
facial, transplantation of, 131 
Paralysis: See under Paralysis 
physiologic and histologic analysis of vagus 
and of innervation of larynx, 492 
Recurrent: See under Larynx 
schwannoma, *766 
Nervous System: See Brain; Cerebellum; 
Nerves; Reflex; etc. 
Neuralgia, glossopharyngeal, 237 
Neurinoma, isolated, of facial nerve, 777 
Newhart, H.: Performance characteristics of 
electrical hearing aids for deaf, 120 


Nose: See also Nasopharynx; Rhinitis: ete 

Accessory Sinuses: See Sinuses, Nasal 

and throat in 500 cases of asthma, 777 

comparative bacteriology of epipharynx, nose 
and tonsils with consideration of acute in- 
fections, 380 

congenital dermoid cyst and fistula of dorsum 
of nose, 783 

developmental changes in mucous glands and 
cavernous tissues in mucosa of respiratory 
portions of nose, 649 

differential diagnosis of bacterial meningitis 
of aural and of nasal origin, *444 

hemorrhage: hemostasis with pectin deriva- 
tive in otorhinolaryngology, 130 
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Nose—Continued 


hydrogen ion concentrations of nasal secre- 
tions, further studies, *83 

Inflammation: See Rhinitis 

intracranial complications of infections of 
nasal cavities and accessory sinuses; sur- 
vey of lesions observed in series of 15,000 
autopsies, *692 

lateral pressure splint for, *474 

lymphosarcoma of nasopharynx and nose; 
report of case, 134 

lysozyme of nasal mucus; method of prepa- 
ration and preliminary report on its effect 
on growth and virulence of common patho- 
gens of paranasal sinuses, *189 

method for maintaining apposition of mucosal 
flaps after submucous resection, 390 

nasal ionization; histologic studies in rela- 
tion to clinical evaluation, 254, *452 

new splint for nasal septum, *343 

pituitary tumor invading nasal septum; re- 
port of case, 132 

precision and safety in intranasal cocaine 
anesthesia, *618 

radiotherapy of basal fibroids, 648 

relation of irritation in region of paranasal 
sinuses to certain vasomotor changes: ex- 
perimental study, *266 

Rhinosporidium seeberi; etiologic agent in 
production of nasal polyps, *746 

septic diseases of tonsillar, oral and nasal 
origin, 129 

simplified intranasal suture, *618 


Nystagmus, Caloric: See Labyrinth 


Occupational Diseases: See Industrial Diseases 
Ophthalmoplegia: See Eyes, paralysis 


Optic Chiasm, visual and auditory paths; com- 
missure of Gudden, 776 


Orbit, ethmoidal suppuration with orbital in- 
volvement, 125 


Osteomyelitis, gangrenous, of paranasal sinuses, 
*91, 391 
of frontal bones, 498 
of mandible, *35 


Otitis Media: See also Mastoiditis 
acute, and mastoiditis; indications for opera- 
tion, 377 


= streptococcal infection of middle ear, 

6 

acute, with sublabyrinthine empyema, 776 

chronic suppurative hemorrhagic, on left side; 
acute destructive labyrinthitis, facial paral- 
= and meningitis with labyrinthectomy, 

chronic suppurative hemorrhagic, on right 
side ; chronic destructive  labyrinthitis, 
facial paralysis and meningitis with laby- 
rinthectomy, 501 

deep otogenic inflammation of temporal bone: 
petrositis, 378 

facial palsy of otitic origin, *395 

meningitis of otitic origin; report of 2 cases, 
*739 

otitic sepsis; analysis of 21 cases and ana- 

tomic study, *178 
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Otitis Media—Continued 
otogenous abscess of parietal lobe, 237 
report of Chicago committee on otitic menin- 

gitis, 141 
report of New York committee on otitic men- 
ingitis, 140 
report on 891 consecutive cases of acute mid- 
dle-ear suppuration and mastoiditis with 
intracranial complications in 139 cases 
during period of 1920 to 1934, 488 
typical and conservative radical operation 
for, 489 
Oto-Audion: See Hearing, tests 
Otolaryngologic societies, directory of, 142, 260, 
394, 518, 660, 798 

Otolaryngology, allergy as related to, 778 
irradiation for infection in, 389 
otolaryngologic manifestations of hemophilia, 

504 
small doses of insulin in, 390 
Otosclerosis, effect of blood of otosclerotic pa- 


tients on vitality of plants and animals, 
128 


Palate, cleft; treatment of cleft-palate speech, 
382 
myxoma of palate and pharynx, 387 
Papilloma, significance of technic of irradiation 
and of tissue structure for efficacy of roent- 
genotherapy of laryngeal papillomas, 647 
Paralysis: See also Eyes, paralysis; Larynx; 
Poliomyelitis ; etc. 
chronic suppurative hemorrhagic otitis media 
on left side; acute destructive labyrin- 
thitis, facial paralysis and meningitis with 
labyrinthectomy, 503 
chronic suppurative hemorrhagic otitis media 
on right side; chronic destructive laby- 
rinthitis, facial paralysis and meningitis 
with labyrinthectomy, 501 
facial; facial palsy of otitic origin, *395 
Laryngeal: See under Larynx 
Parietal Lobe: See Brain 


Pasternack, J. G.: Rhinosporidium  seeberi; 
etiologic agent in production of nasal 
polyps, *746 

Peer, L. A.: Cartilage transplanted beneath 
skin of chest in man; experimental studies 
with sections of cartilage preserved in alco- 
hol and buried from 7 days to 14 months, 
*42 

Peritonsillitis: See Abscess, peritonsillar 


Perlman, H. B.: Effect of limited cochlear 
lesions on cochlear potentials and middle 
ear muscle reflexes, *59 


Persky, A. H.: Facial palsy of otitic origin, 
*395 

Petrositis: See Temporal Bone 

Petrous Bone: See Temporal Bone 

Pfeiffer, D. B.: Myxoma of palate and phar- 
ynx, 387 

Pharynx: See also Nasopharynx 

cancer, treatment of, *661 


cod liver oil for local treatment of tubercu- 
lous pharyngitis and laryngitis, *154 
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Pharynx—Continued 
diagnosis and therapy 
mouth and pharynx ascending 
cranium, 124 
myxoma of palate and pharynx, 387 
unrecognized complications secondary to peri- 
tonsillar and lateral pharyngeal abscess, 
389 
Phlegmon and fistula from calculus of submax- 
illary gland, *204 


See under Voice 


of suppurations of 
to endo- 


Phonation : 


Phonetics: See under Voice 


Pituitary Body, tumor extending into nasophar- 
ynx; report of case, 132 
tumor invading nasal septum; report of case, 
132 
Plastic Surgery: 
Pneumococci, pneumococcus meningitis ; 
of case with recovery, 775 
sulfanilamide in treatment of experimental 
streptococcic and pneumococcic meningitis, 
*519 
Podolsky, L.: Characteristics of modern elec- 
trically operated audiometers, 390 


Poirier, G. H.: Thrombosis of cavernous sinus 
with abscess of brain, 497 


See Surgery, plastic 


report 


Poisons and Poisoning: See under names of 
substances, as Lead; etc. 

Poliomyelitis, acute bulbar, 2 
sillectomy, 511 


weeks after ton- 


Pollak, B. S.: Inflammatory bronchial tumors; 
report of case and review of literature, 
*426 


Pollinosis : 
Polypi: 


Porter, C. T.: Unrecognized complications sec- 
ondary to peritonsillar and lateral pharyn- 
geal abscess, 389 


See Hay Fever 


See under Nose 


Postgraduate course in ophthalmology and oto- 
laryngology, third annual, 259 


Posture, localization within central vestibular 
system, 129 


Pregnancy, extract of urine of pregnant women 
in treatment of aural disorder, 645 


Purpura, thrombopenic, as complication; asso- 
ciation with acute mastoiditis, lateral sinus 
thrombosis, Streptococcus viridans bactere- 
mia and multiple metastatic abscesses, *732 


Putnam, T. J.: Treatment of recurrent vertigo 
(Méniére’s syndrome) by subtemporal de- 
struction of labyrinth, *161 


Putney, F. J.: 


Peroral endoscopy, *347 


Radiations: See Roentgen Rays: and under 


names of various organs and diseases 


Radon, new instrument for intralaryngeal ap- 
plication of, *773 


Reflex, abolishment of vestibular function by 
reflex action, 122 
effect of limited cochlear lesions on cochlear 
potentials and middle ear muscle reflexes, 
*59 
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Respiratory Tract: 


Naso- 


See also Bronchi; 
pharynx; Nose; Pharynx; etc. 
climate and upper part of respiratory system, 
384 

hydrogen ion concentrations of nasal secre- 
tions, further studies, *83 

studies of immunization of 
655 

therapeutic use of helium, 779 

tuberculosis of upper part of respiratory 
tract; literature of past 2 years, *476 

Rhinitis: See also under Respiratory Tract 

nasal ionization; histologic studies in relation 
to clinical evaluation, 254 

Vasomotor: See also Hay Fever 

vasomotor, and allied conditions,  treat- 
ment with sodium morrhuate; preliminary 
report, *413 


upper part of, 


Rhinoscleroma, allergic reactions in scleroma, 
781 
Rhinosporidiosis, Rhinosporidium seeberi; etio- 


logic agent in production of nasal polyps, 
*746 
Roentgen Rays: See also under names of vari- 
ous diseases and organs 
irradiation for infection 
389 
Rosenvold, L. K.: Intracranial complications 
of infections of nasal cavities and accessory 
sinuses; survey of lesions observed in, series 
of 15,000 autopsies, *692 


Rule, A. M.: Sulfanilamide in treatment of 
experimental streptococcic and pneumococ- 
cic meningitis, *519 


in otolaryngology. 


Salivary Glands, phlegmon and fistula from cal- 
culus of submaxillary gland, *204 
three hundred mixed tumors of which 
curred, 381 
Scalp, complete avulsion of scalp and loss of 
right ear, 643 
Schall, L. A.: Foreign body in bronchus, 495 
Mucocele of frontal sinus, 495 
Schools, hard of hearing school children, 377 
Schour, I.: Human tooth as recorder of bio- 
logic processes with reference to neonatal 
ring, 138 
Schwannoma, *766 


See Rhinoscleroma 


69 re- 


Scleroma : 
Septicemia: See also Bacteremia; and under 
specific organisms, as Streptococci: etc. 
otitic sepsis; analysis of 21 cases and ana- 

tomic study, *178 
surgical, etiology, prophylaxis and treatment, 
385 


Septum, Nasal: See under Nose 


Shambaugh, G. E., Jr.: 

eustachian tube, *420 

Recent advances in diagnosis and treatment 
of deafness, 784 


Shapiro, 8S. L.: 
noiditis, 796 


Simon, E.: Treatment of chronic catarrhal 
deafness with eustachian heat bougie, *606 


Continuously open 


Otogenic aspects of arach- 
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Simpson, F. E.: New instrument for intra- 
laryngeal application of radon, *773 


Sinus, Frontal: See Frontal Sinus 
Lateral: See Lateral Sinus 
Maxillary: See Antrum 


Sinuses, Nasal: See also Antrum; Ethmoid 
Sinus; Frontal Sinus; etc. 
accessory nasal sinusitis in childhood with 
record of bacteriological examinations, 236 
development of paranasal sinuses, 793 
gangrenous osteomyelitis of paranasal sinuses, 
*91, 391 


infections of paranasal sinuses of dental ori- 
gin, 648 


intracranial complications of infections of 
nasal cavities and accessory sinuses; sur- 
vey of lesions observed in series of 15,000 
autopsies, *692 


local anesthesia for surgical treatment of, 
*197 


lysozyme of nasal mucus; method of prepara- 
tion and preliminary report on its effect on 
growth and virulence of common pathogens 
of paranasal sinuses, *189 

nasal ionization; histologic studies in relation 
to clinical evaluation, 254, *452 

postoperative repair of paranasal sinuses: 
experimental studies and their practical 
application, 252, *323 


relation of irritation in region of paranasal 
sinuses to certain vasomotor changes; ex- 
perimental study, *266 

roentgenography and conservative therapy of 
accessory nasal sinuses by means of dis- 
placement method of Proetz and Le Mée, 
126 

streptococcic infection of lungs from para- 
nasal sinuses; experimental study, *143 


Skull: See Cranium 


Sluder Syndrome: See Meckel’s ganglion 


Smiley, W. A.: Control of delayed hemorrhage 
following tonsillectomy, 249 
Lymphosarcoma of nasopharynx and nose; 
report of case, 134 


Smith, H. D.: Bezold’s abscess, 500, 501 
Foreign body in esophagus, 494 
Mixed tumor of tongue, 496 


Thrombosis of cavernous sinus with abscess 
of brain, 497 


Sneezing, paroxysmal, treatment of, 127 


Societies, American Board of Otolaryngology, 
meeting, 393 
foreign, directory of, 142, 260, 394, 518, 660, 
798 
national, directory of, 142, 260, 394, 518, 660, 
798 
otolaryngologic, directory of, 142, 260, 394, 
518, 660, 798 


Society TRANSACTIONS: 


American Laryngological, Rhinological and 
Otological Society, 384 


American Otological Society, 140 


Surgery, plastic, 1936-1938, *622 
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Society Transactions—Continued 
Chicago Laryngological and Otological Soci- 
ety, 131, 240, 504, 651, 782 
Massachusetts Eye and Ear Infirmary, 494 
Solo, A.: New splint for nasal septum, *343 


Sonnenschein, R.: Functional examination of 
hearing, *97 
Sounds, experiments on conduction of sound in 
ear, 248 
location of direction of sound by blind, 383 
Speech: See also Voice 
defects; dysphemia and dysphonia, 385 
hearing of, *151 
new apparatus for study and treatment of 
speech and voice, 129 
treatment of cleft-palate speech, 382 
Staphylococci, meningitis due to Staphylococ- 
cus aureus haemolyticus; report of recov- 
ery, *317 
staphylococcic immunity, 127 
Streptococci, acute streptococcal infection of 
middle ear, 776 
acute streptococcal infection of throat, 123 
carriers, use of sulfanilamide in treatment of, 
240 
hemolytic, incidence and _ significance’ in 
throats of children, 646 
infections; response of blood cells to sulf- 
anilamide therapy, 240 
infections; sulfanilamide therapy, 242 
streptococcic infection of lungs from para- 
nasal sinuses; experimental study, *143 
studies in mechanism of action of sulfanila- 
mide; sulfanilamide in treatment of experi- 
mental streptococcic meningitis, *535 
sulfanilamide in treatment of experimental 
Streptococcic and pneumococcic meningitis, 
*519 
thrombopenic purpura as complication; asso- 
ciation with acute mastoiditis, lateral sinus 
thrombosis, Streptococcus viridans bacte- 
remia and multiple metastatic abscesses, 
*732 
treatment of hemolytic streptococcic menin- 
gitis with para-amino-benzene-sulfonamide ; 
report of case with recovery, 381 


Stria Vascularis: See Labyrinth 
Subarachnoid Space: See Meninges 
Submaxillary Gland, Calculi: See under Sali- 


vary Glands 


Sugar in Blood: See Blood sugar 
Sulfanilamide: See under Meningitis; Strepto- 


cocci; ete. 


Sutherland, J. M.: Otitic sinus thrombosis, *1 
Sympathectomy, vasomotor control of ear, 488 


Syphilis, pathologic changes in ear in late con- 


genital syphilis, 643 


Teeth, dermoid teeth in external auditory canal 
with comments on teratomas and dermoids 
in general, 775 
human tooth as recorder of biologic processes 
with reference to neonatal ring, 138 
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Teeth—Continued 
infections of paranasal sinuses of dental ori- 
gin, 648 
Temporal Bone, air cells of petrous portion in 
child 4% years old; study based on wax 
plate reconstructions, *588 
deep otogenic inflammation: petrositis, 378 
endaural, antauricular surgical approach; 
principles involved in this new approach; 
summary report of 1,780 cases, *555 
fundamentals of problem of pneumatization, 
649 
multiple apical empyema of petrosa with mul- 
tiple perforations into cranial cavity and 
into internal auditory canal, 122 
pyramidal changes in roentgenogram, 644 
report of case of petrositis, 651 
suppuration of petrous pyramid, 652 
surgical treatment for suppurative petrositis, 
387 
Teratoma, dermoid teeth in external auditory 
canal with comments on teratomas and der- 
moids in general, 775 
Tetanus, recurrent paralysis of larynx follow- 
ing injection of tetanus antitoxin; report 
of case, *201- 
Throat: See also Larynx; Pharynx; Tonsils; 
etc. 
acute streptococcal infection of, 123 
incidence and significance of hemolytic strep- 
tococci in throats of children, 646 
meteoropathology and prophylaxis of post- 
operative angina, 780 
nose and throat in 500 cases of asthma, 777 
Thrombosis, anatomic paths in orbital compli- 
cations of otogenic sinus thrombosis, 233 
cerebral sinus thrombosis in children, 493 
of cavernous sinus with abscess of brain, 497 
otitic sinus thrombosis, *1 
sinus ; cranial venous sinuses; correlation be- 
tween skull markings and roentgenograms 
of occipital bone, 121 
thrombopenic purpura as complication; asso- 
ciation with acute mastoiditis, lateral sinus 
thrombosis, Streptococcus viridans bacte- 
remia and multiple metastatic abscesses, 
*732 
Thyroid: See also Goiter 
unusual vocal disorder following strumec- 
tomy, 647 
Tinnitus aurium, peculiar subjective ear sounds, 
645 
Tobey, H. G.: Chronic suppurative hemorrhagic 
otitis media on left side; acute destructive 
labyrinthitis, facial paralysis and menin- 
gitis with labyrinthectomy, 503 
Chronic suppurative hemorrhagic otitis media 
on right side; chronic destructive labyrin- 
thitis, facial paralysis and meningitis with 
labyrinthectomy, 501 
Foreign body in esophagus, 494 
Mixed tumor of tongue, 496 
_ Tongue, glossitis rhombica mediana, 645 
mixed tumor of, 496 
schwannoma, *766 


Tonsillectomy, acute bulbar poliomyelitis 2 weeks 
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after, 511 
by short wave, 491 
control of delayed hemorrhage following, 249 
for tonsillar abscess, 124 
hematuria after tonsillectomy and adenotomy, 
381 
indications and contraindications for tonsil- 
lectomy and adenoidectomy, 379 
removal of tonsils by short wave coagulation, 
381 
surgical treatment of peritonsillar inflamma- 
tions, 489 
Tonsils, comparative bacteriology of epipharynx, 
nose and tonsils with consideration of acute 
infections, 380 
histologic studies on tonsils and adenoid 
growths, 491 
hypertrophy and bacterial diseases, 125 
septic diseases of tonsillar, oral and, nasal 
origin, 129 
Trachea, stenosis; 2 cases, 647 
Tuberculosis: See under names of organs and 
regions, as Larynx, tuberculosis; Respira- 
tory ‘tract, tuberculosis 
Tumors: See also Adenoma; Cholesteatoma ; 
Fibroma ; Myxoma; Neurinoma ; Papilloma ; 
‘leratoma; and under names of organs and 
regions, as Brain; Bronchi; Larynx; Nose ; 
Pharynx; etc. 
dermoid; congenital dermoid cyst and fistula 
ot dorsum of nose, 783 
dermoid; dermoid teeth in external auditory 
canal with comments on teratomas and 
dermoids in general, 775 
mixed, of tongue, 496 


Tuning Forks: See Hearing, tests 


Unger, M.: Precision and safety in intranasal 
cocaine anesthesia, *618 


Van Alyea, 0. E.: Study of ostium of frontal 
sinus, 795 
Vasomotor System, relation of irritation in re- 
gion of paranasal sinuses to certain vaso- 
motor changes; experimental study, *266 
vasomotor control of ear, 488 
Veazie, L.: Streptococcic infection of lungs 
from paranasal = sinuses ; experimental 
study, *143 
Vertigo, aural; treatment of recurrent vertigo 
(Méniére’s syndrome) by subtemporal de- 
struction of labyrinth, *161 
laryngeal, report of case, 651 
Vision, unusually large mucocele of frontal 
sinus with severe visual disturbances and 
recovery, 125 
Vocal Cords: See also Larynx; Voice 
inflammatory tumors of true vocal cords; di- 
rect laryngoscopic observations, 491 


Voice: See also Vocal Cords 

dysphemia and dysphonia, 385 

new apparatus for study and treatment of 
speech and voice, 129 
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Voice—Continued 
test for functional aphonia and for detection 
of complete unilateral feigned nerve deaf- 
ness, 121 
unusual vocal 
ectomy, 647 


disorder following strum- 


Radical mastoidectomy with 
reference to status of hearing, 788 


Walsh, T. E.: Studies of immunization of 
upper part of respiratory tract, 655 


Weille, F. L.: 
498 

Welt, B.: New type of head rest for endo- 
scopic examination, *95 

Thrombopenic purpura as complication; as- 

sociation with acute mastoiditis, lateral 
sinus thrombosis, Streptococcus viridans 
bacteremia and multiple metastatic ab- 
scesses, *732 


Waliner, L. J.: 


Osteomyelitis of frontal bones, 
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Werner, M. L.: Sulfanilamide in treatment of 
experimental streptococcic and pneumo- 
coccic meningitis, *519 


Wilson, J. G.: Air cells of petrous portion of 
temporal bone in child 4% years old; study 
based on wax plate reconstructions, *588 


Wood, G. B.: Tuberculosis of upper part of 
respiratory tract; literature of past 2 years, 
*476 


Woodward, F. D.: 
and cysts, 388 


Nasopharyngeal abscesses 


Differential diagnosis of bac- 
of aural and of nasal 


Yaskin, J. C.: 
terial meningitis 
origin, *444 

Zimmermann, A. A.: Development of paranasal 

sinuses, 793 
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